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i » J ¥ a a it a is m 

iiil principal £®mm of vegetation - troue# shrubs 
and herb© are the alpha end omega of our eaviro ament# i^ooily# 
vegetation# ©oil# air# water# oioro wad a aero fauna fora our 
©aviroaaeati but of all these ©©np©aeats# the vegetation play© 
a major role in stabilising the structural oonf i^uratio& of 
nature# frees# shrubs and b#rto can rightly bo ©ailed the trinity 
of our eavirooraat m they collectively affect in modulating 
the strtwtuve*^ 2 * 



free©# enrobe and herbs fora a part of the forest 
eoffiisunity# Ieoh of thee* lif@**foi»s individually influence the 
nature bat ©usulatively as forest© they pl©y a unique 
conservation role In fitting various evil fore*© of nature* 


then trees grew assemblies in a oossranity# a f angst 
is bom# an JKiYZMOItaaJfS is ©routed and the prooea© of plant end 
aaiaal aVeaggiiXttl follow* 

- // : ... : . ■' v V; . - • ■ ; , . - ' . ■ .. - ■. ' ; ;; : : ; / . -'h v(- <2 

mvm%& am mmmMM for human survival end igpeee 
vital impact on elioste* mil erosion and floods* forests have 


2 


contributed to Urn prosper ity of our luiioii j© u »j olo sao. 
ttooy af® tii© course of buboa ..listen* godly gift© and u*?© 
faithful friend* of ouaMno* 

"Jroreot As £i peculiar ©rgooiu® of ualtslt ©d 
;iiiisix®oe an© benevolence that aakee no deoand for its eastenanee 
and estende protection to all e#i*age f ©fferia, e.^s even to 
the as ©-is on ©liO deebroy it**’ sola Utmgwen ^antaia mm m* 

free® mm mm latrlgulagly o&aumtmi with 

the 2 if® of fiaakXnd* She poet -usd the Buteioiaa, artist and the 
writer, primitive peop 1® mu the oWllstd eooletie** all have 
ooo# under tseir ©pell* She words Aa a tooe whltih reed 

f t infra, t 

•x sium fueat i duo* mtna on 

a fOKh kmi as 4 2«H H 

convey latently a number of unsaid thing© the 
feeaitf they spread in the worlds tin© ohm&® ia their ooiour to 
e'liit toe Moao&f tlie cooling shade of their 1 only araet ana the 
fruits ,*nd f lots era they bear for ®«r Joy * 

1**1 SHI fill CS II I* f 

SHI fdJ# ii oavlosged m a porfoot creation of 
future* it© pUm.:M* eight givee atreagth, its colour and for® 
loopiree toe be««ty t and it© regal presence pos&eatee the 
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atnoaphtra of sola®©* i?Xat© - %}* 

2im mtl *»toundifl6 ©alt of uora..4?:»ia£ 

%rm& «® daitiaa# 4afc«® baa* to t,® iawa of to©* iwiiua 
motor? aiMi AT® fail of t*lluffw wit*.* to t«w* 

fh© JuaMbiato ha* « MHf£ MM 01 » til® iMwllm ~ 

fi* ii (It dUtfltalfSSI*® the *®aalai* - *2*1-4, fitiil Oi 

th* 4@W - *1*4 1 '*’&££ wi SEK^fAfioS* un* 1MM 411411 
toll® of »ftii mils 01' ItmwXMKIl** 


St* Indian® b«?® touia wertoippliie tim t mm utum 
%h© tin®* teaaoriiiX for MWaX r® 9 »oaa £&•» of 

91**9 daolre* attalo&a&t of wiedoa* propitiation of ©’til ©pint 

A© :,if f|j 

aoA oar® of dieooae pt.o « ©to * fb«y art &3ja® r®®art#4 a© Hi© 



©yi*tol of tha unity of Mi© 


Hot only 414 our aaoiant® h«Xd trae© in revaronaa 
tiu&y .4,33© rotlrod to tha ©onotoory of the faraat to ©p®®* tha 
avonlag of tooir llvm in tb® at4«t of taranqaii Satar®# mown 
«?** i-iOifiJ*** in® ,„j»wtot mlito la hia ©pi© bad nto twmim 
ohakant wJLa bidding for® ©all to all tfca plant® and tr®as of tii© 




’ T 1 I I 9 9 titii 
SMX9S of mil tradition© of mtaaX taxation® Hi 
and tr®©»» fcia ©ttltwd# toward® t-m baa tatoa a 


turn is fm revoreo dlreetloa* i'he very featoriuliotio 
in resorting to oairiroiMB***tol do^raif .tion has awdo the *u» 
Gainfully ©war tie&taro rather than trying to eotabllefc 

bond* of trio ftehip with it* 

intoalfi and tree* are the ao-ordi. .ate® sf «ater® r 
tut do© to unlimited exploitation* the bulunoo of Vi© Use of 
anteal© ana giants h»s toon disturbed greatly* At present t^ere . 
are about a quarter of a lallXion different plant ©peoiee in tbo 
mQi*Mm If wm continues to exploit Urn net oral resources at oueii 
a treciondooe rat©* one ninth of the plant pop ©lotion eo»M bo 
©xtlaet before the year 30S0* Hany of than would «*©» disappear 
without beia$ properly identified and without their benefit to 
t ho haRaa race***** the extinction of plants would not *® * ©low 
poison!*^ to the Mature which is turn would teooae helploo© to 
mm® its© mmk ini* 

India’s on®® iasgaificienb forest® are starching 
towards the way of toruanoy end doe to Various s^e-aaft© 
pressures froa all earners the for onto or# ©nffoeatiwely under 
threat tension* the Great imuiaSeft - the pride* not only of laAU. 
but of xfate world us veil* ar© beooetiiig dsmdeo to a largo extent 
by hunua iatorvoMtiohe the * eosera^bats* the bilgirie# the 
find h#aa Mid anap MU mm IMI loahntr to «aapiy®iiMiii and 
from boot to Ml tluwa*M*» tfeo country U tm&m mm or 
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Imu the »mm plight* iim way oar forests# that %»©r@ built yp 
in bondrete owi thousands of years or® tiing robbed # plundered 
tas destroyed ruthlessly by man 1® nothing but a 
c :« % % tor all the oiti mm AvmXXix^ is tills eafe^eontiaeat » 


a recent study fey the Halt®*! laiton’e com .ttsion 
* 

lor *ula as.* fanifi©* lias reported the destruotlcn of 
tropical forests in southeast *ala and India se» n wae of the 
greatest tragedies of our ite©®» s * th» study farter says* 

"ihe degradation of forest© to Asia la a ©Insole ex*#!© of 
third-*eiorld problem shieh u»; arnet net report also 

state© torrorea that tfe# dtoappoacraao® of irteparafele forest® 


also mmm the less of the earth 1 a ‘diHU to Mo* with 
incalculable eons® .aeuees for the ecologies to baton©© of our 

M 

planet** 


mi ur poet® nod sages hare been a* itisag and explaining 
the importance and utility of forests aloe® the down of 
civilisation* they ©wen associated the© with religion# yet the 
cun for hi© pretty profits# hao totally ignored nod forgotten 
the forest wealth and is eenetantly raping the flora* 

i *4 oi» § of ^nuHusi! 

ia concept of * iainjrtitis«cf aim* aeons rood©# 
railways, ©Xeetrioity* hydel podor# elniag f industrialisation and 
«rfeoai®ttti®m oho*# fettfc mmnrnm the *t*y infre-esrant'ire of 


life ** 1 ... 'B to, .tor* lo totally iaiei4t*g to economic velicie** 

41*# mt mr lung® industrial pro joot « * *he aw 
to&plee of codera ladle* , meetly built % replacing* ‘rfei tsor® 
venerable t@b.ple® iMWflsely «* f:,M fyntoftt ?• &e *attXd.*n yi Paitodito 
to paving to© #«$' for proje eta after project® by rmetog mutin of 
the evergreen foxeete* iieaee# the day is net for when lush 
granary would to® a to losy of the past ana the rivers would 
present a braaea look* 

witoodlf itotoadiiyii* should toe the uto* 
ho development should be at ike cost of forest* for without 
oeaservatien no civilisation would survive* wo do want 
development, not at tbo east of our survival tout without 
destruction as aseertod lay Dr* f*a*ifcoau©©* ».©oretaryt ijoparte«t 
of bnvlroBBMmt and aa eminent betantot , *ee do not Hoot too 
iM m 'MQiWylQat to become the suidst yf ttUKaiinltCb 11 *'* '• 

Sew© lopaent mod ©©elogioai oeeserveftfoa are 
complementary and not esmpetitive to each ether* irrigation 
without ref oread® to eneireccent b,os led. to wa&er^lo^tog, 
acidity to bo 11 ml etoitor other danger ® 9 while hydro^eleetrio 
generation to certain urcad haa led to silting of dens* 
doiorestuvlou and loner rainfall euutiisg lessor generation Of 
electricity* thus*. uusoientifie extraction of natural resources 
would deplete the biosphere and make human eorvivai difficult* 
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t.U f wit**,* * v r. aa e y i» v i v a i* 

fmsyf Is the i&otoiy tost soil formation and it 
generate* life«ga* *UA w*r * as ltd fey-product* on hill top® 
the forest is t-t* inducer of rain vh&eh la turn is t « mother 
of all iiwi# Basie to flood control sod drought ©octroi* it 
Is eloo the reservoir of energy and organic ©heiiieuXe mi rectc 
habitat of meuioimol plants* She forest - •store house of foou* 
is &km tii o teeter «* mother of agriculture ia perp# uity* 

instead of oaaswirihu those f breets* which ar© next 
to none for our enieteae## we tor# exploited then i#uat©hly# 
inspit* of tie fact that forest prowiies fuel for ©wr hearth and 
wood for oar tor©# we tows mercilessly allowed to loiter m& to 
owr-grsus# the forest-floor beyond reeuperati ©a by oar cuttle 
iylst* — 2 d 5} * 

S^turo will protect ma nurture the man so long m 
he reciprocates with it* leoioorimioute dost ruction of a#.tur* f « 
bounty Is bemad to cause grass eene*%a©ae*s« Shoegh* rmthlee# 
felling of the forest tree© too caused nudity to the mmtrommt 
tlftoto - 4}# yet proved as a neoessury evil for immm survival 
Crlate - >)# 

Meeently* on eo* 1% I9M iir* »»s* M inMdAutlMne 
ProoicH** Hi the fcMmailft «eh loioa for Moiiwerwatiou of tofore 
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and Saturul *.«soure«a» wbil© oitdroMityg on fti® ©©otusiiiom of 

..’. .•■:... vl •.. , •-.... -it .. iOpol a U ©a# *• .fco violation 

of righto only ©aw»®i Injury to individuals * feat 

violation of hunan horitogo ouasod an «*&««.$« iv© dosage to a * 
Ilf© aip orting syeiojB of ®«a* H 

Hens©* only for©©*© ona n»v© noafetad fi’o» tho 
tone? i&r; dloaotor* > * c ejuiun-o; -. orcoit will uj^oafetodly 
grov© tno boot eoQlo&loal antidote agolaot th» »f nr©pog«il© 
eoatnolnatlon of tfeo onvltoaaoiit* 

1*6 0 U a u fe 1$ '£ II ii & I? o 

fellCI considered to b© riels la forests* India is mw 
•poo tiled on tit* nu*p of tho tforlfi as * a wdffli'lt *i*UI£* * uf late© 
x* lion In non m to tho oapreti© noo& of f ©route m& forestry* 
importance of f<Mio$«*gauZ«£?§f is isolisg realised user® «ad cor® fey 
latoiMi uv©rn®e®tul obi tteverijcsontal age nolo© beoaueo of % ha 
mwi£’®mem*il proof emu sroatoa fey tfe* depletion of ronourooot 
loll erosion* ©egraaatloa out fro^wtai ooologioel fe^MUshoo In 
tilt form of floods* fosiaot diooas®* pollution md ©ifeor usob 

Oculeolflot* 

ffco survey ami denaroution of forest®! tft© study of 
natural rt^©norotlon» fciotio mA %m sileicsltiirol 

tbo ntnoy of tie oni grmttn of troo 

epectou haw boo us© n^erutit®* Hew ratlin mm m fee giMriHd ’ 
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ia %m managerial and technical fields to upgrade the foreets* 
ihe r@a2.i®a,tioa of the concept of eoeial forestry a»e oloo 

a otv reopens! bllily an the pa toils eeotor* fhe welfare of 
the tribal and other ©lass©# of III® people below the 
peverty~line» is y#i another equally important amp mot of toe 
forestry which rightly deserve# a greater attention* 

1*7 il I V 1 1 i y I It i $ E to a J a ii & 

fuuibSiix ie % multi vieolplinmry approach* it is 
baaed on tbs principle# end practice# derived from various pure 
said applied field a that are scattered ttiroughout the ©pectrwB 
of taouledge* Published bibliographies mii itwese© to literature 
help a lo.bg way ia tfcl* reopeet* 

the vesterm oouatneo are well e^al >;>*d with the 
twesleag# of ioreetry# toat ia India ao organised df forte #eem 
to hove toon made 00 far for the euoooeefal organisation and 
dleeealaetloa of literature ea forestry* «©v®ral infomatiose 
er© pourin^ from every corner# hut availability of their 
literature i© meagre* 

tletftvor# la order to understand the structure and 

function of tbo forest ee##yet«*i* a owtoetasitiol mmm% of work 

has tooen ©ar* ied out ia our ooasfery «l is still in progree# m 

tropical forest® oejieolaily dry mnMsmm type# of oeatral I»aia 
25, 27, 38, 5?, 57, 83, 166, 185, 136, 221, 242, 243, 320, 3 >». 

*28, ♦95 < etuatM v. jV0 „ «a tne r*laMon Of d iff woo* UN 






m l .oir o'-vi.-*® ».©-*'** «:;sir ^/ayta i'jii xoat 
eyolioct To; iie^Uv* , *-£* i?et of I’lro uad other ©ioiae 

os tie at- aofcora mil appeal tjuai &\ U® foreoto* 

f*l$ W K I ’* 

M*SX pro^roftaes tuto heoii lu&K».jeu -a»i roiefe 
attentlea 4a h®t%s paio ys te affcreotatloa .a, reXoreotatiea 
of mml© areas of low fortuity # It 4a 4 tit Vaat there 4a aa 
s*rc@«t He a to ©elect aau uevclope uots»e econo* iio^lljr important 

0,n<L. 

tmrn&t tre©**»peeiee that »oy o?imra ussier arM^aeiti^arM 
eoi&litiomi of that region* 

4a order to autlafeaia tar* tor eeo"*llM&lc aouditloaa» 
the necessity of present study on the structure ma 
wm&m&rntlm of local forest trees has bm&m very significant t 
gisoe it is mm or leas directly oeaneoteO wAtti the eellOetog 
of the local people* 

one of amts tree tv 

«Mi)i la .locally m&m m *&mSiUl** 1% la toe wot dsaiimtod 
tree lsu&riantly gronfisg m Urn a ry ar©4«4 uresa of auadolitiond 
region (rlate ** 6)# f?m% A»n gfiflMla is well suited mmtm 
to th© 'rdlly trusts with Ini^epitutel® aSioilev aoilo slier® other* 
mmM fall to eurei*® plat®-** 7 fc $}• 


la I >63 «rl f#d*4ao # the then laopeotor aeneral of; 



7* m f 4 mm# n wms$ m m 
m tmwmm m bmmmmm* 






*wM'- 
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aowfift til# tlfl© i»U 

»t 3* 49# OX# J7i# 

t&i© twt to ©till liuritaittat# 

IVi# <80# ^14# 229# 2*6# 427 1 404# 447# 449# 45<i 452# 4*;9# 

4>4# 471# 472# 476# 49&| ^0@©at3t^# s»# ui©r* ntm41#» «» 

M>j*>«>«Ml<wr 440 ' 455 «o*UUe» •* ohoo** 450 an* rooW 966 an* 

trtxotylou. Modliaga 3 * 7 of »**• Ow« **»•• 

ft ii, tfc#8# oiufti*®* so®# v©*3? to? 0 riant oo #»takl4*awti4» 

wnooiatlon trilth otli©** fowst ©pool#®# root suofcor# 
ulMe^Xtum of 1 itora&ui* b®#& l*t% or«r, 2b#»# mu&lm 

a»'@ still to b# worfc#4 out* 




mil fooeil record® of Mp mX&mm mm quit© 
afi toaiahin^'* file JlO-».pli0C0&e epOOh Of fOftAOfJf rHJ3?i©0 Of 
oeaosoie ors* is* ooddalor© - dertee uod i'erttury roolmi of 
"Aicilim&rtj (south ladim), exhibited a Ivsnrtaisl growth of 
.MMi» -eie©ap » ii foaiofieaoa .^ fafeataijg ty lfla - very similar to 
^o^elaoiia bo© also beta recorded from the vlelnlty of 
Jtoadioho^ry 4 * 77 * fossil wood® resembling jftpgj&ggaft nauBiQflfrfl 
hare boon collected and recorded from Algeria* fhia deeply 
indicate® tils cosmopolitan distri bat loo of s^§MJsSMMM during 
mt oaoya Oeologloal time* 


•iwardhai* is quit© uniform morpholep ioelly and it 
forms m identical forest la a mw area* So ©todies on the 
racial variations of this opooieo appear to hate been dome so 
far* ra view of its vide distribution* race® are expected* 


1*10 f m v> ? y o £ D iJiiiHfi 

«£&& considering the above foots* it is thowrfit 
plausible to develope ©oee mw and improved nasi? SMM 
imtmmim the pseedaotlot* mi ootahlishsaeat of 
also for raioiag the best silvicultural toeuniqixe and ^er&iaatioa 
behaviour ®a the limes jji, laffiea * 


Lpantitatlve sad qualitative assessment 
with special ref ©reuse t# ttegsewM ;" 
flora ia order' to uoderetmuc the aaiaro 





■HI 


«ssd 


eeXXiiOiloae* fhl w will e«t 
sorting oat the heuli £jy § 
seeds for future* 


i*er»«iy tMbal^ttOo in order to oeoeeu tbo 
effects of different external and iutema 


factor© on the pattern of growth 


eutabllohLiout of 


* tot term of aatwrol regonwfbtlei* particularly 
through reot-euohero* which boa hitherto 
very suab neglected fey the previous mr'mm*, 


• iilvleuitumi treetaoate with special 

reference to regeneration through «rttUt» 
end suolser plimtatioae* 
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2*1 *? & '& H 1 *i S 

MvM&Ia to tmam oitjr of • Ha l Utt i tt &< 
nc introdootoa* U«r aartjrto to s»to to 

fruit» of toefe oaro fcoia* «a|nato %$ to oowttiriM 

“til# piTOOOttt WWSf ©0tlf4 2&t tUM® b®®S iOOOBkt 
is to totto* of olaroiy os» to a© right -to oo; 
m^i u© ooatmteoto to tteo footiQFiig©' of tho lotion* 
fy©®#.©® u»teer®& into now awsaif for woooroti# It 


to IV to to to to*«MHr«t*o of tofoitoto 
ion of attar frtooti* §®ag«ipM®tof it is ©itmatoi tootoo 
10* 1 •2y>32* M IntitoOo out 7S®1d» I *» 7S # 45* 2 XoagitoO# 
i i® A tot 275 & tow to ts«a& «0» loWX* Jtooi 1# 

«aaai#i ter toteya mm* ©a too# of to four eito 


ft® forost oogototioa of flMtaot to it® adjoining 
aroa is* trtoiiioaoi. imtrnm to mmmrnm irojtioai 4«f totooao 
to* to to sovtora topito to i#too«o too* »&* 
ttifforot Um » ***!«• of to**i tons tote toir totxiSiatioiii 
giwtil mmmim mm ato? o*ar*otmau«« m® mmumrn m 
toto ~SUt* Ifovooto la toast r«to J * ©ew* aalf &#4® gooooah Of 
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SCALE 
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2* »*gr fonA forests 


§*/@~f(fe) Isolated patches 
ssss tho of 

river B@tm 



MPwsiUtea^iSf Utewm 
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5i/H A 
59/0-2 


5* §®eto»»Rfcoti**» 4iy 
sisoA sooLMeo forests 


Shis type oosovs as 
the plains w&mm of 
fiodt^raa highland Is 
Yslfeobst and Jhanai 
fttHtfflr 
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&VMW1& *• *•*»•** mMt» 
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*‘i tor kfp» h,> y Sm Dawk* j£*ypm mmutis sa* 

0w »«# lllopmr M& I - 
m$MMm kiosks of Atlsoal 
roago Kit^i opsa caaolwr* . : ■ : ' 






2.2 to 2 U 23 1 H l l 1 4* 

mu phytoaooi«iog|- «U s1mA 1*«» ui* ^X«elai 

of Pjlfl&a&l *o»iai*td fsr®e*fe asleeted after 

ptellsiaary kfturvgf of t&o nftoX# figjiitt* Xat^*Xia ©t aX3 %;mQ® 
m%x 3i%ei ar« J& ,L&i£& 1 
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<i*4 si 4 F ii 0 i y 0 | 

i* tj far tfe® Bd®% MmfMumt s&m^l® t&&t*®r 
eontrolUag diotrlbutioa, tataitte* p**taio* «a 
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78°30‘E 


Pahuj 


1,2,3: Red gravelly soil 
4: Black clay- red mixe' 
5- Black clay 
6: Pale brown loam 


78?45'E 


FIG- 2-2 SOIL MAP OF JHANSI AND ITS SURROUNDINGS 










Mai 








oat-cropo here tt mm (plat* - 6) with ©ossiii.erahX© 

vsriutloa in the types of soil# its colour# torture M 
depth. etc. 


a® topography of the region lies within 300 s 
above aeaa eea level in gemirtiX and exeeeds ever 450 ® la 
oo&e oases# the hyposonetri© eurve of the region. mbrnm that 
about 67*7 percent of the area Is under 300 m m& 28*1 percent- 
iles bowse a 300 m€ 400 a with omdl area 0*6 t »} above 450 a* 

Betvut X’stal and Cassini aw the auAa tributaries of 
the river immm* flowing through the tract* the basis ef mee® 
river are flunked by meet of the forests of me regies* 


2*6 . niKifl 

BIS dlaat# of the region eaa bo described as «e»A 
arid with J4%#‘a rain factor 41 *f aa/®C* Centrality of the 
region indues oa It the features of a transitional elSaate 
bet wees the wartime of the Ie»t asset (Say of Bengal) sad the 
tropical continental dry type of the vest Uiujaathaa)# $ he tract 
1® oharaotsrieei by a long ani intensely bet swtwer# lev stud 
irregular rainfall mA abort ©hilly winter# 


£»£(&} dill fall 

38S year 1586 end 1587 cnpericnceA total 739*1 m 
«4 828*2 an rai&fsll distributed over 45 end 43 rainy lays 
respectively which were 21 sad 11*3 percent below the overage 
rainfall 1046 sail of ©im* reaiJoi* Mo reov er * tdba **»«■*!**»*» eef raimr 
Ami uere amt —as AmtrlbwtttA* 
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i*h# year 1986 mp»T±®m%& mmA onset of mmm& 
in tbs 3rd wtrte of Svm (2$tii stawlstfd mmk) tet tory taafty 
■^liMrssl of It in aid • of ths august (13*4 stands** wsok)* 
2^iw# MS- a&SL tbs mmMQm mm sfisst its for B seeks asd 
smijr 31* $*% m rata* were aruilufeXo iuri2« tbs season «u» 
against t Km aom&X rainfall of 870*3 ** la viator only 26*4 m 
Ti&lm mm im 3 watted days* 

Xbs year 1987 esj^rleaoed lats oastt of soasooa 
sfeich started in the lot took of M| (27th standard nook) end 
broke for a ooatiaaouo peris* of 5 eeoke (29tfe to 3tet}st«d«rii 
wtek)# fhen again the mtm mm not noil distributed then# 
tbs rnrn&vn mmtlmmk opts the 3rd worts: of 8spte»h«r (30th 
standard nook)# doc am© only 61 f i». rains vow wooiood in 12 
mots with 2 major break© as against tbs mi »al sains «f 
870*3 as (fsfeXs - 2*3} 


finis* about 90 pmmmt of the total precipitation 
VMS reeleeea beiwo on mid of the dun® ana the ©»& of the 
ieptwber* there wore oocasoioaal showers during sister souths* 
2bs distribution of rainfall mi of ton erratic ja*s **•« ti># 
sot months &«&»* duly and ingest erperleiteed long dry spslXs* 

a*i(h} simiitHi 

HggH aswsrtl tsspsrsttirs sf the region Is 
Ha y 'snt jsjss am the hottest ^eoth e % * t4 


siahls - -*3 AViiiiAGs i-ioimi Qim&ic cusDmoss ur wmi vmxm thb ;mvx pwmm (ms - %m) 

ii'ro© i J rade®p Blharl. Courtesy of Indian Grassland ttfi f odder Research Institute * Jhaasi) 
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fBHPia&UUilB ®C 
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KiCUMUM 

humm 

PERIOD - 

January 

Jr* 

21.5 

5*5 

79 - 


IV*** 

ii’4 4 4 

7.2 

71 

February 

ii «* 

24.2 

10.5 

8? 


B - 

30.3 

11.2 

72 

Inarch 

A - 

33.5 

15.3 

71 


B - 

33.0 

17.0 

60 

Apyil 

*6 ** 

40.2 

22.8 

43 


B ~ 

40*8 

^2 #2 

45 

Aay 

A - 

41*7 

24. 1 

45 


ft *» 

42.3 

25.5 

44 

Mm 

A ~ 

40.1 

28,9 

43 


B 

44.2 

29.8 

53 

July 

4 

32.5 

24.5 

80 


B *** 

38.1 

OjC H 

70 

August 

isk ^ 

33.5 

24.6 

ij^n 


B - 

35.3 

25.8 

83 

September 

A — 

35.4 

23.5 

71 


ZS m 

33.3 

23*7 

S3 

Ootober 

A *• 

33.2 

17.4 

71 


B « 

33.9 

18.1 

72 

Sbveaiber 

A ** 

29.6 

18.5 

72 


B *“ 

30.1 

9.7 

73 

Deesmtoer 

* — 

24# 1 

6.8 

74 


B - 

24.8 

6.6 

84 

4KHQ4L 

A «* 

32.46* 

17.72* 

SB.7S* 


■" m m 

34*42* 

1~.:V 

67.5* 
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reoehoa 4 a £' to 5 a C during flecaatei 1 and J^muor? with 
reporta ©i o©eai>@i©aal freezing ieaperat urn* 

Baring 1986# the high©®* temperature of van 

recorded ©a 11th ef June and the low© at of 5® a was noticed on 
2let of l>®a«aber« S?h© year 1987 experienced highest of 47.4*4 
tenperatur© on 3th of Sum and Invent ©f 2*9 a U recorded on 
8th ©f Beeenber* 

fho sma©r usually begins by about one middle of 
fsuniti* «fc«»lis opto the eat ©f June mM end© vtlh the onset 
of ^ aensooa* i*he sorority «f the heat taring hoy tin© is 
aggravated fey at ma&»h»* mi generally do© tier© westerly rinds 
wfcieh bio© ttafangheat May and tee and is characterised by 
©©mparaitirely clear and dastleen sty* 

m the buei® ©f mtMimm index# Jhaael ha© been 
aonsiiorod snsi^arii e <*©~©liaat i caliy with neistur© index 
ranging tmm » 40 t© ~ 80# la oil# the region is subjected to 
•teop slop®*# spiels run-off# erratic m& scanty rainfall# 
period i@ dry spell® and tyafatoaraM.® geology. 

2.6(c) OlliiQf Biaius sneiu 

**» ©ff©©tlv©a»ea ©f ©QJUiatl© factor® like rainfall 
and temperature giv© a better understanding ®f wet and dry 
periods and eua be noil understood in a better way with the 
h®lF ©f Ctthro-theraie diagram* 27 . these entre^hers^e curves 
hate been presented in fig* <* 2*5 for the study period* 





on 

IwnuMl mS tlw curve latfleafrao t&at aver,,.;;© 
aom t&oa alMi Loath© were Cry (to®p tester m Jmm) v'teu the 
ttmrmle carve mmaSmi above th& ©stories mrm 9 «b M»reaa» in 
rest ®i the jaontho os tori© curve ex©ee4o4 tb© thermic ©'.eve 
attrifevtiag wti nature to then® south©* 

2*? to x § * I o xiri'Ujtvcttft 

JUKIato »©4s fro® ilit forests ©f «fhaaai «ou its 
«4 Joining a»a mr© grafting* fodder* firewood* ^rl«nXt«n& 
in^lenaata* t inter* ttoora mA bmkms tor fencing £$&• fit® 
low productivity of theft* forest® j®| ro^t e tto«ir current 
niistas® due t© ©wej**giraj&ng #md tamaa iat«rf©r#a» ©all for 
a need to think about their inproveiassftt* 

Mm m id tola loned antouls have a big Influence ©a 
tli© vegetation. of theft# Xornets i& it© various nt«g®* of 
doveloeneat (plat© 2a 3)* Mon ©sort a profound influence toy 
cutting* ©tripping and felling of the aoctoonoX sad perennial 
vegetation (pint© - 4 & 5># 

Branch#* are lopped# hpnkmya ami *J*eageere* of ton 
break the losing »too©ts* Cheap* £;oat end cat tic affect the 
vegetation do# to extensive cad uncontroaiod ferewclng and 
^rasing ©ensiAerabln Oaaag© to the young seetllx^e* 

©Oj?pio@ ©tooote and. sapling* • Burrowing «teiX® on# reptile# 
£#&** snakes unto rodent® ete #« while nosing their burrow 


ouno® dentfe to the perennial plants toy expo*lH6» their 
reels* i4 ll Urnm and other factors ha*& ooatribatod to 

liio denuding productivity of the tmw* at *m aLaxulm r^t#* 

ilm 9 used for pleasure# for pHttrlag the 

uolgh'boeve# for eXearlqg the land* for waiting c i« laud 
passable# for eo:;irortim foreet into paetitr©® and oo on# fcs* 
played havoc with the the®® periodic hornlngs 

lea to the developnent of bar# graouXuade or bare that 

ar# scattered over the forest Inna* frequent jen^lo fir®® 
have alee m&mXUtd in the invasion of eaoiie# f iWHtoXtrant » 
ubiqttlteee woods euch m jeafl&ftflB ffatttiEft and mwny otiose# 


#***# 
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C B a 7 S & )i - 111 


HUIUUU M 0 I' f *J ft ¥ 5 W n V * * x u s 


3*1 P a u» K X & if 

fginfcof i» a multitiered etroeture in which tree* 
eonetltate the tap or emergent layer while the floor vegetation 
the lover meet or ground layer# flit upper and lower layer® are 
iatergradoci vita a number of other layer® £*£** sub-canopy* 
ehrube* undergo hrube* ©limbers » oreepem* twi naem* herb* ana 
gree* nto » Sheee different vouetationul ii^tw provide 
heterogeaity to a forest^* 

Vegetation of imy at*© a is aer® then the »©r© 
grouping of individual plant®# It is the result of the 
isteriistion ©f mm®mm f&ctom^ 2 *. fh» pert played by 
vegetation in the hydrological cycle fey interesting the minf®3J 
reducing the velocity of rain drop® while falling through it® 
canopy# providing a cushion m the sell surf no# md, reducing 
the velocity of run-off SM** extrosely teportmt in 
conservation of water and the soil* 

■ . . \ 

\ 

the knowledge of florin tic fcenpeeltltn* j 

qualitative and quantitative dbaructeris tie® id all the 
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r u < important in Um foreet ©eosys teas* m& ki%uv$ of 

florist le ©opposition la (fiafttitatlv© t era© p*nvi...© ^v,*- 

®swero to reveal the ejf story or ti* aontplo* dymma. ,© o> tim 
©eo logical chungos that hi* boon fencing pXmm in * paCO ^ tjU3CU 

derehu * 103 h«B **#*tly stated, «£h® floi*is*sic 
composition* sieply expressed s» a lint of specie©* lito^torm 
exposition nod ©trustors of vegetation aro a ag«»«i©£y^ bools 
m all ©oo logical workj this approach to ©solo >y dominated 
**» structure until %-ite recently and vm eon t inti© to be 
prominent till m, adequate description of all ve&etatioa lot!? 
on a regional and on a world-wide basis is ©oi&pi©t«4*” 

ucoording to ooeU^j 291 , "the first and foremost 
efcjeetlve in eeologloel work is to X©©rn the oonpositloa and, 
©true-sure of the c oar uni under consideration* m«m § aM only 

them* logically i oil owe a search for ©miwea* eatper imitation 
interpretations booed upon a fir© foundation** 

3*? «niiiy of nuums 

V£G .fsfloiAi analysis is tenortaat? os the 
structure of fee vegetation expresses nout relevant respite myk 
ie a tlexibi® tool in the ssslpuis of eoapiem mmprnm, 

where, who first used the tees *faiafo-«ociui,^2* iMW 
been interested in derailed etruelu are, precise location* 
desorption mut ivettcs of oleoei^ing eosBmities* 4* * ^^ lt# 


O -1 


been 

tm tore ph $ toeoelology aas for uuoh 

©tuuie©*^ 1 . 

In l.rtCla* tu* h^tosooiolo^ical stadias i«©r© 

initiated by i>&*Bduruoim ana Ms student*) especially wits 

reference to Its® bi o 1 o^le al«*a p © c * tnm of father an and 

; ahubulootwur ilora^** eiucc- then, various ?ihytose©iolo£lQal 

toebiiiyuos huvo been employed to study the different forest 

©eir' unities and their relationships* ; * :,J ^* * f ; * 

H5# 196* 2!33. 554* 3»1, J86* 5J7* 414* 440, 455, 502 

0 


decently, w p . ytosoci ©logical end florietle 
etudioo of herfeeeeaufl ttadefftrowt.* in oeese forest daMtate of 
India hme bmn curried ant yff ♦» association of forest floor 
© f Uaifcual Belayas 170 * lerfeaooouii 

undergrowth is soue forest Habitat* in ittglris^* rloristie 
composition of ohandpusu forest (mixed dry deciduous type) 
dominated by pure patono* of Siatolil 3 63 * seasonal 

variations in borbao«oas layer in a mixed dry iooidtaou© forest 
iitowl near Jhaaai^, grass promotion under jedrua 
forest la nlmoehal 2r«doeh 4D ^, ete » 

*mm» other related ©todies mail© on the fe®rfea@#«» 
tegctution of f ©roots ar© $ rorfoiaass© of ground flora under 

desert!© ooci." unities of ireou^ Vi ' ,M, j herbaceous layer of .‘ut'iarla 


in mla tion to %rm cover, noil and topography at 

rlifl 

^a,.ai* ■ » couparauee account of ^rotiao ©over u ad ttuder^rsx.th 
of foroet ocul plantation in different 

localities of 1.00a volley^* ^ 2j > Jti3 f hirbaMotw vocation 
c;? fMridolfeliund fores* division of Jhaael*^ 7 , j£g« 

Sife lifo-foKi ia anuuacd to hare ©volvea in sirpgt 
roanoaeo to the ollnatlo enviraiaent ami accordingly their 
P-rc ortlone in an area glv®« a ^:oo4 indication of ite elit.au Jo 
cone 1 iJ * the -ktmmimr*® eyetos of Xifo-fomo and tiolo w ieal 
epeetrm tilth various later torovoaoata hue heoa -..iaely allied 
to coiapare nuaerome florae in the world and in different 
r@g iOiiB oi India vj&«# i;r a s o iai i fl aaeoelntioii near Boohey^* 
&atheran and vm&abale orator*^* Indian desert flora*^, . .ru&eee 
and grassland la f canal district^ sirwell Hills# fadhya 
rradesh 3l "% arid and huoid tropica 2 ^, foot- ill gone of Central 
ai^alafae*'^ 1 # wucm forest near Wiaene^ar^®^* &hoh valley of 
district 4 : t#iri Cnrheal^*^ • 4iutraQaaea^ water shod # taraneei’^^'f, 
HaVaur* dietriet 394 , .aiahahad 426 * 470 1 marehy grassland at 
Saj|iar«'l^i- 4 f*adaa 4fc ‘ f iolaraa renege near Hhitpari. 4 ^^ luF# 

Xobafc— valley# aaehtair 4 ete » 


Sim©# a thorough knowledge of the eonmtnity eaa he 
helpful in underst and l a g the ecological implications of the 
forest ad tame can farnlah needful tiiferoati&a for t*eir 
dsittisg wseiit * ■ *0 sever# no sign i f icant con fcrl but io a appears to 



taVB to -a mode on ioreet flora of ButtdelKhaiid in general 
nnd -J^iaaoi la particular# *113, date, wo hure ?»c published 
flora of Jhoacl* i^or© cum tat a fan partial Hot©, ©t icn.-ia© 
the ragioa lute o&irooly taoa #tudi«4^ ;> 

4- -i» 4 j » ^ ' , Very recently* tho author had audio oontHhation 
iii tbs study of flortutiee of some local fomol areas an a part 
of tli© yreumte i:ojtk* tj * • fe4# 56 ^* uay way* the region is 

•till awaiting publication of a goaerul fl-ra* 


iaaflwH ouy bo mas© here, that the earlier ©iu&ies 
on force t pkytoaoclology could not explain the later-mpeolflo 
relation© between herb layer m& tree vegetation of a forest 
oomai ilty* Very little, ©ay almost oegli* ibis attention was 
paid on such relatione* She herbaceous flora me either 
completely orerl oked or the work wan daw only in nm®« 


In the last ant etiuiy, a b©3d bid ha© been mans to 
propose, preferably for the first time, to work oat such 
relation® between trees and ground flora at different sites to 
attain results and new hei^: to* 


fcloelss 
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y/lvth at feroaot height i&b h) and fif'Mjikttta height of ©aol 
individual tr#e onuou ntered was record#®!.* sinlann /•>.• ^ f.as 
sei^ht of th© **©© tiAkm into oo numeration w«w» Ip <u aod 3 m 

reap#©* l 1 


8w» pooled tOjgota&iofual data w#r# quantitatively 
e©a for obtaining density » frequency ana bon.-l or«» of 
tm opoeiea-'-* fo the doalnane© of the eatapaasat ©j»<§©i©si 

.a» to arrive ut a florletie <*eaaol«*tien# the relative value© 
of fjto^'jcucyf, aenoity and basal area iabundono # ) uer© eo»|p>i*,t®ii 
for eaXeelatliig Importance Value Index ute *<-vra t 

1 * ¥ * 2 * *» itf iid ♦ db 

*h«re, i#V*±* s importune© Value index, 

..f s sedative frequency, 

-**d s relative deneity, nod 
afe i sedative banal area. tallied an©#} 
Frequency of a epeoiee 


©f frequency value® of all epeaiee 


Ad 


enelty of a ©peele© 


ab 


sun of deaoity value© of all apeoi©© 
jdasel are© of a spool#© 

a«® of basal area of all apeoiefe 



1 100 


4# ttSsiJL# the rati© of abundance to frequency 




U/i) vf oil specie© *ae worised out to interpret tne 

ibatioa pattern of the .-peeiue 4 ^. ibe value© of .--A' 

< 0,(hs$ iaeLioato irregular* 0*92& to 0*0t>0 indicate 
random aai > 0*0^0 indicate c^nta^ious distribution^. 

Codauaity ©©-efficient© betweea all forest site® wore 
determined for coEpering the v#i;©t attorn*! and florist ia© of 

tfce aite®^^ 440 * 

m 

q » c# *» 100 

4| 

where# C*C5* i woasuaiiy eo-eft' iciest# 

a s frequency value© of all ©poaioo in 
site a# 

b i frequency value© of all specie© in 
site b# m$& 

4 t frequency values of all ©p«#i © 
eocaooii ia site® a nasi b* 

Index of similarity between two coix; unities were 
culaulut*** aofci*ts use of tins following foreul* of m'o mum^K 

m 


a * B 

where# a * index of einilorltr* 

A t dumber of epeeieo present in atsnd a# 

B » Hun her of epeoiee present ia stand Ji# «tn^ 
tf i amber ©f species mumm to both 



Index © t d iesiailartty 


1 -** © 
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i-ov i'romad vegetation* §0 quadrat* of I ® *\ 1 a 
ms© were studied In each Of too fivo cites already uentienod* 
lor the sake of oouvealaaee* the phytoeooielogietil studies of 
small quadrat was studied in each of the large quadrat by 
random method * She coupon®#* upocieo preseat la o*all quadrats 
liars quantitatively analysed in the eeeie manner m of tree©* 

3*3Cfc> J A 1 ** a d It it © */ & 1 

trend in vegetation ecology is to process 
the field d^ta through nathenutloal equation for deriving to© 
eoss&unity structure * importance of sampling a plant eoaisunity 
00 ao to obtain maxiaus amount of information fro® ono act of 

y . |2f)» «33* 

saaolea* has been emphasised by numerous worker© * * 

183* 124* 261 » 516* 340* 424* 435* 435* W # 


a oner ally girth (cbh) and height of each 
individual 1© recorded and the data or® quantitatively aaalyeed 
for obtaiolag density* frequency* basal area or abundance iM * » 
of the soecieo* HeJativ© value® of toes© are ©imputed for 
saleulatlag iapertaaee Value Index^* 3m » association 
©©•efficient iu calculated for the significantly asuoelatsd 
siioci to « 90 | % me species diversity for dlff treat forest ■ type© 
i© deiextaloBd toy using iaforaatioa functional 

wtoiaoa’s index is used for as as uri s g eoaoentraUoa of 



doEi;i«O0^'‘ v ! the ratio of abujidtuiee to frequency ie *»? ied m 
to interpret the oiutribJtioo pattern of %m mechr:/* ' yJ ; ote * 

J.1 this©© uyeteae of amUyoio act! etatietical 
formulae give ouly m Idea of tae ooapoeitloa and quantitative 
etruotura of the eo n unity under consideration* Unfortunately* 
»"*©«© of tfeo ^or&eru hm paid attention in developing a oyeteK 
of unalynia to determine t 1© prod active quality of a secelee 
or a foreet as a vnole* 


aowever* aoaeuratlonlete fro® tine to time* hove 
unvoouted vnsloaa u>*olw wt out;l t.ting tiS.say Uvjal . .roots; 

sod. of <tiff ©rent specie © 2*A* m * iJb $& ift rcninno^ '-*. 

94.IHUI tnflAW^'' $ 2 Dnaiuintwi. a m«av%ai4 *m< 4 ^ | OjifiMM* ■**<%■**>**«**• 


Dia.eS hardword® 4 


addition mmy growth and yield nodele erist in £or©atry 
literature ’ ' iij * ^ * ~ » 

« ■■■' ■■, 

aao# airlshart and hair* evaluated two methods of 
eetiraiXng aero heatable voluaoe to specified to p diameter os* 
height limits* Gertie compared heigh t~d ianat®r~«ge meA 
h»%ht»dianeter equations for ecoand^rewth dowlas fir* 
using simulation techniques* evaluated 12 heieht-^ifitetor and 
2ieight*4i^iater»^e models for email samples# iurnival*^ 
proponed m lade* to oo .pare tree volume equal*, one# Heimh*/ 7 * 
moifloa the eeLUned variable i'amula and thon ooiapured it to 
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t tie 1*0 af it &l e formula and unmodified version of tne 
cot blned*variable formula, using ai^le tree volume data frcs 
eleven species* heteoe*^ carried out a eor.rsnriaoa between 
nonlinear gouolu vi;ic i were fitted h& iolu5a«*ege dat«u 
He!U«.Afr,olH ),S developed an index for establishing the m v m 
of maturity in plant ooimsuaity* wudiq*^ observed the graphs o«' 
stand basal area growth end yield with ooao correlated variables 
and exhibited rover no ItgUtlfl trend® with tue 0 ; caption of 
ei'te^lndex* Mjnirr^*^ evaluated various yield equations for 
data from different species* Yang* *o*.ak and proposed 

a modification to weibull function mm then* employing 
h«gi.*l**sge data from a single tree and data free two polyaoriWo 
stand volutts»*sge carves* compare*! it® predictive power with ©oae 
well known growth functions like von Bert al&affy* hitsolierliah* 
logistic <*a& coi&perts* 


winoo basal area is m preferable eotia,*tor of 
at and growth^** » coupled with the foot that no evideaee of 
productive qualilty of a spools® or a stand ao a whole exists' 
in published literature, such an evaluation* therefore* neons 
desired* hence* through this presents* a simple* genuine 
and reliable eeoHsathesiati eal node! baa been devised fear 
dot ©reining the various levels of productive quality of trees* 
both as a opacity <*n& ©clleotively m m forest* Sbie model* 


which caves' usmbi the dtUoiWiSy to i±ual±tativ© aoecjomeato* 

3ga 

hereafter* has been tamed oo * J«*X"*{»sH OD^l* and dan uc 
temaltm & &&ft * 

^ \ 

tf&l m iitfU t*id*uh ** 

« 

4 i 

where * X -i mm of ha»»l area 4is’" > of ovary 

individuals of x jpeeiee aaac-ooou. 

f i total na&ber of individuals of 

x 

the x epeeiee aeoeseed* 

mo ism *Ja1-oo 8* has boom mtm€. by eoafciaing 
first vowel of t«© aa»ee# 'fAl* hm been derived fron t,.e name 
of honourable ©uporvieor r# fad freftMth. Tripathi* -w0*» 
hepartseat of Botany* htplii Btosri col «&»•*»! Ci*£*) sad ; 
•aUS* has been derived fro© author's name* 

; 

ilia©© plant© with viftiMM IS « eM are considered j 
as tree* the leseet licit of the value* as data mined by this j 
fermils of the model* will arrive as low as 1*79 x 10 
aowsvar* fee apper limit will depend »f on the health of a i 

tree* considering tiisae two the upper end toe lower 

Unite* values arrived at ere arr» c ed in m index of four 
different estegories via** x* £* 0 end h* these categories to 
torn ^exe farther differentiated into two level© conn* ihae* 

eijit levels of health or productive ta*di t.lee are formed j|fc 

. ■ . ■ ■ ■ j 

infra t .. '-p 
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. 4* 
Jl 

at 

axeoHoat* 

A 


da wrier. 



fe*y good* 

11 

ftg 

iiood* 

0* 

IP 

fairs 

0 

5* 

sat f ©factory 

0* 

m 

Boor, and 

i) 

M, 

Very seer. 


% acepurlig the values, os derived by tuai 

f omnia, of a speeioii with that of Mdex* (fable - >.l), 

Oii© ooo very Mail y «4»o®»@ the average health or quality of the 
eoaeerjiiag tree specie* or of oil specie© separately p&mm % 
is a forest* 


JtttKPXtf i ouppaoe there are throe mm km of trees 
«# y a»c£ « present la a stand uitia 3 S J# 4 and ? individuals 
reopeetively* and if the sod basal area to 4 ”) of those 
individuals of the throe species, m aeoeeeod, are « 

^ Ufa - 

0*3042 a* /ops*-*2t» 0*2661 tt $ aai 0*2016 r‘"/apo*-s| 

-ho Jai-aan value* of then eon bo detemfaed as below s 




4ai<*iaa Voltto m 


9*9 f for *##* * * 



oioovi 
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~ 5*1 imm* tm 

mm mvumm imms m mmmtm 
0J*lxvx m mm umms m mm mis 

£?2C1K& U A mMi*2 WAS®* 


m • ru i iiDii 

B . lfo * 




OUAtttf 

wim 

1 * 

< .003 

V«fy poos’ 

B 

a* 

.003 to .013 

P003P 

B* 

3* 

*013 to .025 

mtiof&otory 

0 

4* 

•025 to .033 

fair 

©♦ 

5# 

.035 to .050 

0*06 

, B 

6* 

# 0§cj to • 075 

Vory ueocl 

»* 

7. 

.075 to *100 

mpmim 

A 

8* 

> .100 

mm ll«mt 

*♦ 



■ J 9 W 


if or i»pe* y 


0*068? 


0*2018 


jj’or upe* s ** 


» 0*0«i8S 


ya comparing thee© Jai~aan value* af the otjwi^a 


with that of tho valuee provided in the dai-yua Index 


(fable - $*!)* on average health or qualify of the ©peele© 


tips, my %u vasty jgood (B level) thoo^a the affi-kf of individual 
wsro relatively lovf and the health or quality of yps*~c io 
fair (c + level)* 


yiedlttrly* if one 


to aoseeii the average 


quality or health of a stand m a whole* the Jai-oun value 


of it @an he determined as belov t 


^ai«oua value of ©tend * 


2 C b* h „ e h ) 

* # s 


i'*(x ♦ y * s) 
( 0*3042 ♦ §*2668 4 - 0 . 2018 ) 


*■ 4 ♦ n 


0*7726 


o«om 




■ i 


■ 


■ 


ill® 

HB: 


11*11 




nil 
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i’tsliii Tola« indicates that the average quality or 
^altft of the stand with epeoieo j t y and g was ®atl ©fantasy 
U love!)* 

J& HtfiSftj W oaa ho concluded that she oul ulatlons 
saule through *Ial**ai«a tiwlel* for hetersinte© tli* productive 
quality or health level of a epoelee or of a stand eaa e iisp ly 
be derived fro© the content a of the data already pooled during 
the phytosoeiola&ieaJL studio® 4 not for analysis density* 
frequency* abandonee £$&*# rather them going hack and repeating 
the ■ eanplo in, order to obtain additional information* 

Bm&l area or the thickness of a spool e® ha® a 
Ciroab tearing on prodaeiiviy* a tentative budget of proda©tivi% 
of a forest ©an fee made though *Jai-*ttn Model* for it® 
®^®g«©nt parponee# ytiek a progress* can fee imtaelted not only 
mt divisional level bat at the at at® and the national i level a® 
well for underetaadlog end aoseeoing th« health of Indian 
forest® »i their apeoiee* 

fh® anther trust® that * Model* of quality 

deteruliiutloa* will 450 a long way to help arrive at an amtheatie 
decision in the shortest poaeibl© setned «a4 t ies * 

3«3M Bi&HuflAi if la sa 0 t 

*%* . * ' 

II addition to pi^teeeeiologieaX study* tolelobioal 
&pm'*fwm @f all the flv® site® wore prepared*, all other 


8P0Q100 of plants# mulish hommm at, <iid sot coejrau i;; ^uadrutu# 
though premat la the area, mm aim inelu&sd la tim 
flan utl* list for preparing the Moisei** epeotmo* 

f!i# ©oaoept of life-form© 4a the study of 

vegetation was proposed for to® first tin* by .iisatooldt la 

tao 6 * w # who suggested impta^B of vo^otatfoaO. typos ©a the 

Pbyslo&aonl© basis. JHWid later mrhens emphasised tbs 

dspMdMM of life-forms o« eiiuate mg mmemd the role of 

spools* la vegetation# with wpeeiol foiorenso to duration of 

protection to the pereisaatlng organs and mods of propagation 69 * 
106 # 140 # 431 ,, * Jr> 

* tlowsrsTf nuualciaer*© ®ystesr* v ' is the most widely 

accepted one land ha© toes universally followed* 

la t.j« present study# attempts haws boon mads to 
elasaify vegetation ea tbs basis of life-forma which or© the 
vegetations! grouping ©f ploato resulting from ths interaction 
of all tbs lif*««pros#ss*Sf ionluding those affecting tbe 
snvlftMsat within the plant*© life time# 

■ 

isaaattsMjr # a life-form ©©hems mm&n feed a mmher 
of ©utsgori#© fete which plants were grouped* regardless of 
their tmmmm is statue# bases, an the * amount ua4 klM of 

protection afforded to th* Ms a m shoot epieeo** them mm 
H infos t 


i ffieie® am treoe* oirube .:ml or 
eXJLmbere in, which the growiisn arc* 
located on the upright shoot cash &bov® the 

ground surfoee* 

t jfereaoatiag bufle or uhoot ajices 
boro® very ©loo® to the ground* 

4,w s rerentitttiiSfc. hade at ground 
level* -all above ground part® dying book at 
th# onset of unfavourable conditio oe* 

§ fereimatisu bud® belou ground level 
or eutsaerged in water. 

iHEhOPHii^o i Animal species wuloh couplet* a 
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FIG. 3-1 THE RELATIONSHIP BETWEEN FREQUENCY CLASS AND THE PE 
OF WOODY SPECIES FALLING WITHIN EACH OF THE CLASSES IN FIVE 
DIFFERENT FOREST BLOCKS AND THE RAUNKIAER’S WORLD NORMAL. 
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if t'm 4j*V0«tigatiai» far preparing tbe 

MaXagiool spectra* &t.a «* of tte ®rea» a total of 512 plmte 
mtsmim %mm conH*catod* Shoo# s|>oaio® vepveeeMfted 35 
fon&UftB soi ;36 goner* including ' ta>tb the tficotylodono and 
tt* I'^MOootylecloao* Ufa© number of Caiallioo# genor* u»$ ifeeir 
epeetee ooeprisliig the iiiriofoa Diootyloacaea© am be 
farther annlyeoo n$ infra, i 
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j»prte©ate6 hr 8 .w&ffiufoffi 

tilth 5 m mm epe®i®& uaoh tf©r® * 
both 7 »pa* ©s*oh| ja yiaa^iii ^ 4. 
and do^jillaau nMMMi KMS. «»* *Ad§ all with 5 »#»* 
it Mm *» 3,7b}* 


'it» laigoat fa*ili*ss doolnaftlag tha vogata&toa 
of th« «*•& **i*o a® foXlows i ia*w«jk.j£.®;i ia a buyiiwbija. 

M«iom») i i mbrnmm iM «s>s*) > roaooM> v?$ > 

«*ataracea» i4C spa*) > spa*) > 

Aiapborbiaoo^ U’i sp»*> >, 1 Glvootta# U7 fcj©*) > 
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Vilianoae CH ope#) aero pbuX ari ue ©a© { 10 ape*; £i£** 

i-dblo ** J* 70 f» *heee dooinaat far.il-.©© of ifcw a taoy Lk%m 
wore eespereA with -.h® flora of the Jppor doa^obie Plains 
and els© British India la ratio - }•?(*)• 

1*6 h a Ji i $ a r Httsamiltiis 

Mi jlroady do aliened la the ocmlttai# of aectios 
t«9i abater • I# mA also referred hy Agarwal and i'.atbur a * 
that t *o s* ggflfl«i.s le no i-pbologloally very aoiferm ©f#oiee* 
Bat daring extensive survey© of the local forest ©locte 
the author noticed break© la the patters of variation aai 
roeo&ni&od two different kinds of ^.p miaia * there wore 
proaiaest rnrphologleai variations with ilffereaee© in the 
appearaaee of 'fevdhai 9 especially is the also ana the- 
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bain traak vm always found lacking in mob indiviunnlo 
m A the whole structure generally ©©craping 4* height ©f 
50 in anboaul shape# woe my definitely get 

surprised in identifying the® ns no sanala * a or tin eek* 
of oonveaieiwet hereafter* these yroetrete foron smy fee 
'amwn m variation m* t ®r nax.*~\ * 

another tletinet variation record®! wee tiws 
tbs innumerable imdividssle of 4 *i »aaaift were bushy or 
uhmbty in their appear*©®® and were pAoetnsntly ar»©4 
with spine® on their main trunk 49 well tm on their 
feraaohee (?ls*e - 15 )* these thorn like opines mm of the 
following dlAensieoi 1 length 1 10 «* $>0 am| #& .sorter at tent 1 
5 » 10 m witt pointed apes* it was interesting t© note 
that met of the spines were ©Qfsteimiag leaven on their 
hone asst or on their $mm* for the echo of co®w®aieii©« f 
hereafter* time® tarty eat mmaM tmm *ey bo known a» 
wtirtatioa no* 2 or §AM»SSk* 

3*7 IHSilUSillOII 

JhAial, for reason* of inuooeuibility * hen 
imnlaei mainly instyAerete ihe district, hawing now fceeone 
very impertuat* partioalw&y with the ©ociiag up of tte 
University of ittadelAhsnde the tewehtr* eebeliave and the 
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students tml hand ieupped for want proper of 

the botanical wealth ©f this area. uenoo oft ottaiapt baa 
ben©, us&e t© eedtOjglMU} wnMiral® the florin tics of t'i© 
region* 

Uml©»tanaili3at: of ua ©©©logical epeten aee&e 
eftploretlea of the etraetvrel and functional behavior of the 
i%© ©oajtitueat oocipoaento. analysis of the gjaeatitetlv© 
aai qualitative atnaotore ©ad nossposiiion cf eecKanity 
enable© 00 to understand in a better way «n0 to predict 
hopefully the effect of mm and other aalaal*© inpaot on it* 

flie vegetation of the loreot Bengeen* 

ehanfpura» Isswaapere* diaravari anti Hayauhera s©»© to 'be 
heterogeneous is their oenpooitiou* *vea the tree crops 
standing is the same locality were net honogeaeoas in 
their quality* density, structure end florietice. 
iiiere^llnatie differenoe® produced due to variation in the 
aspect of elopes* end proximity to water eoareee ©eased a 
very perceptible variation in the vegetation, thee* over an 
area with unifowi climate# aiore^oliaatio ©anAition© affeet 
open the vegetation re© Jilting in »©»■ negation of specie© to 
Sum distinct stands* Mein factor© governing the distribution 
of forest types and stand variation© ©re geological 

locations and the resultant soils* holography of the 
trust rind the Motto influences* 
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„h© dietribiitiom of individual tree species 
wiibia the oooaunity is of footed % u number of faetore**''** 
.iither edifying the environment 4a a favoisrablo mmy 
or by direct impact over other specie® ©m© epeoien have a 
beneficial effect over other* br ©loo the upeolee or© having 
a differential tolerance opacity to a varying environmental 
conditions and than mow nsooeiation variation^ *. 

fhe variation 4m two vegetation 4a relation to 
ait#© aay fet attributed to the different intensity of 
©apes ares to the growing ? browsing and lopping# She tree© 
designing the top emergent layer were e tented ia growth me$ 
be dee to poor soil* reeky substratum* lack of soil Malnt-jjne 

and tsmm hing heat and theu they hardly attain a height of 

$0 a or more ia general* 

She soil of the forest is poor* and soiatare 
condition ere inadequate . she olopoa are generally utmp 
ant lienee well drained* Shi® combined with high temperature 
tends to ©rest© dryness* aueh soil oap?>€Mrte the oleaeate 
enumerated la the present study* 

the dif ferenoon ia density <4**d the r A aolity of 
tress ia these sites any be credited to the heavy ‘bio tie 
iafXuenes and comparatively dry habitats as well as the 
difference# ia the son quality* ihe eosMaalty ©©"•efficient 


of tfeae© iorasto o-ioii that btw d®*;r»a at diff ©satiation 
., in thee® foreete arc greater. it my fee to© to tfe© 
dlffertnoeo in ciiai.tio» afapfcia ami topograhlo variatioxiB 
£ggli tha sicro-elliaatio ooadltiono* She dlnoaaiana that 
a %m% may attain mimm 3 ant only on tha origin of tha said 
feat oloo on intar and int.i i aH>jpaaiffto eoppc i tioaa v soil iu&! 
tae climatic condition* me wall ammr vitleh it happen® to 
crow and davelopa* 

A# ;• mi da i tao a of ju&ft 

sore euoeaofuXljr tana the othav spaoiae feooans® of the 
aMl.it jr to *ron on axtraaalf degraded land* U» navly aradad 
<yre& or on etaap olopaa vith topagxapfelanlXy i aaa&ura aoiln 
or in foraata ahlofe hate boon heavily foiled «*»d or fenmt* 
tha dominant forest tree in the ration ia nearly alvaya 
&«f tea&til*» it anoeliy fovtae oxtanwive par® foreat and 4© 
aloa Etoe6 with other epeclen* Shi cousscm aaooointe© appear 
to t* ncaflin 

^EfiiWPm ** »«*• 

association© with at bar epaeito as veil vie ** ©nanla 

Mt*"ryt> .itltiiaifliti * Mifem 

«■* ^fA- lll ,V^.,. l II > Mtt£lA ^ «**& 
aaaoaU&ioas uere lee© frequent* 



83 


Is Mfttfivt to the woody maqpQma t* the herb 
layer of the iy»edbat forest was the soot divers# ■CiEIdfiig the 
forests ©1 the region* It is clear free the data that the 
hard layer is there foreete wore distinct* l ester responsible 
for this ^eose to he light m& the noiyiare. light oontrols 
is a canorous ways the growth of pleats* t§ here the top lays** 
has very fow'treee* the ground layer reoleves emssliis# 
almost us intercepted* Ooneeqiiestly* the herfce develop# 

©o wring eost of that ground* ahere the to? has large oanber 
of trace usd the light available to ground is almost eh .eelced 
or too lose* the herb therefore* axe scantily developed 
taere* 

Is the n&nb'm of July* August* and eepteater 
though the te»i*eraturee art high there is a good deal of 
hsusidlty present is the ateesphere# doe to the raise* 
where*** during the rest of the year* the precipitation ia 
very lei»s or say almost oil end tbs evaporation free, the 
©oil surface eppeare to beesae high over m&t of the area* 
Under thick and closed canopies* temperatures mm mm lly low 
than is the opes and the humidity remains somewhat high* 
whereat ia the openings the tor. eratures ere. g«mer*l-.jr 
hi#, then is the clos e d eoaoptee and the hucidity Am 
res&i m> ml itively low* rate ef evaporation will aloe 



vary iu these too mtrmittm* She ratio of preelpltaticn/ 
iV&poratioa determine t he trend on the development of the 
coil cad aflLtJau&ely the eo»j>©«iii©a of the ve^etatioii^ v * 

Hiff#r@»0ei8 ill til® H»rl»ltO OO«SpOOiU«m0 aT© 
also apparently influenced toy the rainfall patterns. It is 
the dieiritoution rather than the total afcoaat of rainfall 
that is of Iffiportanee in deteinsiiniog development of the 
soil® s sad ttm vegetation in that area* 


She reset ion of spetios on the environment ie 
om of the outlet arming feature© of oneo® eaten* In Edition 
t© %m externa. ®nvlran**ental footer® which regulate the 
overall ecerpaaltloa of the vegetation* there exieto a aeries 


of iatri lie tor- i Cl- v l^cttoo ve - 


change 



In the adjoatnesi to the modified env**o*neat» 


the entire ccepoaition ana et mature of the vegetation any 
too altarod^# 



91 

rainfall sod lag# *hor®«s» in ot ;s©r locations* 

fo-OMUM of j.Mnnlal gnu* like aumaatttol :«>«■ 




rmX^W^Wv. 


I : t*X£i-V\ 


m# MM aftffgftsaa* il.g. » » ladloatea wall developed aoifa ana 

tli® bott®* rainfall oanfiliong* fiiss® grass ul»© hat® u 
ht0 fodder pains aaA t&er® prtaoac® r*pr«®®i*ts ths 
sufenaXlnax stag® in plant ©mecsessioa* 


Bn* to bjyti teioaolt^ of graslng ma ttm hlgt 
4®gr@© of la son® part® of th®«® forest® » 'to® 

oo&.4imii.i©a ©I annual desert grass voro prodo&la&nt* us tbs 
otnor feaaa pro«©noe of £agliJtJaga» £s«tib«Hap 

a yflla^afacanMU tin** la son® locations perfeaps 41® not 
pomlt til® grostfe of hmvham®m vegetation. «®4 tbsp ®Xe® 
pr«v«it®i til® regeneration of tvs# ape ai®&« 


fli® neat of tlisos snail local eoim unities mm 
at a low asral stag® of oooeooaloa and mm analdLs to 
progress farther because of tits nontlassso operation© of 
H4»lolt f olHi^ illegal gr aslsg <i . oiO tfe® Incidental floss# 


ii#»owr* tli® plot ora to sot completely faded* 
foo presence of m speeds® bating good fodder tola® lo 
potfcaps ttao brighter sspoot of tfesss eosrualtiso* Sfcsss 
a .tritit® aerbeesoas specie® wers ,yjg, »« Jl-ayei onaolor^* 





m M in*.. ITfWH, F* iUlfi! ■ 






&ura8laii» HodltextMMMtffe Afro-aiiiaa eouatjrloo mm fouM to 
fcotOM astaraltsoi la tb* aro^iesi* Sfaooo ©xotic wood* vox* vla» » 


Woods ea?© as© of tbo »*4©r biological m^mta 
•ffoo ting tte productivity of foroot eropa* *%@y not only 
ooapot® until tbo iomat mg® tot Aon for antflUoi bat i&podo 
did life pmgmmm m coll* *ip®c&m %Am 


Hiilllai atniftiCtm m&** «*• tv** *» 
plates *>•*• i ubsii ia*cstfu:?c.-«©e a» tb* vegstostie* ears mm* 




around vegetation is very eeneitive t© 
change® is ©ito® wit hi** a short ©pell ©i tine and 
&$&eo ®o eocjpured to the vegetation* sola ..^;.*j CM 
that the vegetation at a- particular ©it® in the rouult of 
the interaction of wariomi clitaatlo ^ iin-o! apMc factor®* 
initially cany ©peeiee compete with and* oth«r to #©tafeXi©ti 
their hold on the vacant site* after a great deal of 
strati©# eo&petition am the «&|uataent» v only a few are 
able to fim©taia these elves* Incidentally oose bgaessesi 
doninaat anu ©ooupia® the mpi>er social etutus* wmmm 9 
ether® renain on the lower level of their convivial dignity* 
the preponderance of the particular epeoiee in a vegetation 
wmplm also imtioate© it© agereae 1 venose and adoptability 
on a particular cite within a given ©ot of cliratlc and 
bi©«*®4 aphie con&it ions* 

fc# nredoni n a no e of annual %»e®te and short 
Uvea unpalatable perennial* indicate ©ever# overdrawing 
and it alee characterises the vegetation in it® advance! . 
stages of depletion* the unpalatable upeciee avoided by the 
grasing anirauie isaltipliee and in ore me© nunerully In the 
Absence of competition due to the accrete*© in the 
population of the palatable opt oieo* 
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at mm % tm vegetation of the area in cnovt^liod 
nmoii sore by the local oooditione thm tbs general dictate* 
is will laelu&e specie© that esa live only under the existing 
eireuMrtaaeee* 

Tm feerbaoeotwi mwmoz&G flora of thene forests 
are rich and interesting# With the ooeaseaoMMiit of «he rains* 
ground la covered by several flowering, plants* If the 
stole t ium le sufficient* a rich cover of herb® sill develop® 
that will last in the dry isoathe of lehruasy and March# ait 
if the sail in poor* dry and negeleeted* the area i® 
generally invaded by pr icily vegetation* 

a oo amity hoo a oharaeterieti© at root oral 
composition of life -fores via .* trees* car ,»*>©* herbs* grass 
epiphytes* thallophyie® etc * dtedy of eoaaaaity from the view 
point of life-form can help in m uadorotaodleg of fa sot ions 
of individual organises ia it* MoonMiuer gave a dossil' ioation 
of life-forms which is based open the ovorointering parte or 
the location of organs that survive earner drought or other 
unfavourable ©avirotuseatsl eenditi eas that determine© the 
life for© and due she position and degree of nrcteetion to 
pere anatim bade* aonakiaer based this aeries on the 
assumptiea that the original environment was sonaHterably 



iiiers noiot and uoUo; 1 ^ hot ttrna It ie sasw* and aoeordia^I^ 
t':x& z;w% primitive life-fora Is that which dooiaote© 
trap leal vegetatloa at the preooat tiue* Coaveroei? m© 
coy© highly evolved ©peole© are found to the wider area of 

Igrat 

tae world * 


*11 the opeoieo of plants la a cKKwtuilty eaa 'bo 
©lae©ifie4 .let© lifo-fonse awl their ratio expreeeed la 
aniihoro or percentage© foa® a floriotia * BlologLeal-epeetrua* 
tr@ry regional ispoetrtsB ooatalis© atloout ©sae ©Xa©@ of 
llfe-fors uhoue percentage regain yabataatlally higher than 
that of the other claosea* Shi© aoidUaafc ©loss is tatea m 
m indicator of tho eltoate and onriroiaaeato of mat region 
than* th® lif ©-fores© are believed to be correlated with. the 
elia&t© and, their relative proportion is a ©©casualty indicate 
the eliiaatlo ©oat of the plaoe jjfc infra i 


Phan© r^hy tee 
CM^ftei 

J2 eul crypt* phy to© 


deopfcytee 

SbemptylMMi 


s ,io«!i ana actet (freples}* 
i dxtrejaely ©old ollsate 
Caret!* ana alpine)* 

* doaditiona suitable for 
gr«*e-lanae C'i©*-#»rat« 
region©) 

» linns mid dry, end 

* Hot uM. dry 



Mm t googruohlcai ly widely c^ji'awu 
mm-MSiX%lm am b«* toi^ unofuCLXy eoapnxaA with ©a© 

«aoth«r on tfco basin ©f ti»ir biological ©pefftrixs t'fafel© - 

ffc« proaeut ©tody reveal© a tfcaraphytio plant 
130 & horophytoa mm boat adapted to &Ho general 
clixmte of ilao act© and uo tm mm uost abundant* il %m 9 the 
smectrm constructed ©a the basic of a ©mat ctady indicate 
hot and dry cllaate of th@ region* fhta Mf.be attributed to 
the reotirring fires* relative norteae®© of tibo habitat# 
broken canopy enabling asuauls to grow daring rainy ©oanon* 
©ad tli® heavy grafting* fho Mgh@r aiib@r of tfeerophytea 
undoubtedly reoreooat strong periodic ©Xiaate and blotie 
influences* 


the mm% of aaaeeaa triage about the germination 
of ifaerophytee* ibe plant© of tble olaa© exhibit rapid growth* 
development, flowering and fruiting* ihorophytee# each no 

SMLtM SMM» z ' ta ..Xootoni.gr. . u©» , .y. ■ vla^ * • i> .it nr in Mae*, id® as. 

MimSMMu during »****y ©©uaoa ana 
dies in viator* feherea©# . .. Qaemn. .. hi n n lawn* ..ohy r&ntheg 
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wm pjsac MBummmQ* w lamiaii* m& - is m no** m vmiqu 

mb* uir shb waa»» is u&i&ttL ahd iibia is jpaivncui^. 
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Bosfeay, | 0 • Bharacha end ferreira, 1941, courtesy ©f £# 


I*, f B » Brain - Hacqust, 


1952 , eourteey of Hoc raw 81 U **♦!•» I I • to* and Swamp, 1911 , courtesy @f Uoir . j ^l o utsaa . Studies 
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Hoist 
Cold 
cold 
Gold 
Dry 
Cold 
Cold 
Moist 
Moist 
Moist 
Pin 6 am & Moist 

Bry A lan 
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ffe Mam & Moist 
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World*® mrm&L 1 
Alp®, 4 i 3 >ot« 3600 a I 
Ii«aiaar& 1 
Illssaere laud, fandra 1 
Libyan Desert I 
.Paris D 
Bwitserlssd D 
ant)- tropical evergreen India C 
Mafaaboleehvar 0 
Matheran C 
Allahabad <1 
aajastfe.an Desert 1 
ffortfei era seal-arid sen®, India 8 
Boutbera semi-arid ©one, India § 
B»rfeh Aaaara A 
iaramasa, Matersfeed H 
Poona B 
nalfera & 
0p@a grasslands, JfeaasI W 


forest area, Jfeaasi Present mrk assented 
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63 

60 

65.3 
38 

14.3 
23*3 
30*3 

48.3 
40 
22 

51 

12.3 
20*1 


08 



aaftthlws *%rm*n\m euy surviv® owa 

ia tii® dry periods and nay ecmtiao© in in® following rainy 
season* 


It .ties been found m&then&tleally that if in a 
eom&onity the epeelee are spread over * large amber ©f 
geaerat the generic diversity is M4j.l1 ana lev if only a few 
genera are represented* 39wn the goner ie diversity vanes 


isitii generis oeeffieleat wfcioh oea be determined by the 





liilllii 


following formula. 1 


fetal aaaber of mmtrn 


ieaerie eoHrffle&mt 


fetal awaber of dpoeiee 


It mho interesting to note the proportion of 
spool® s# genera and the feet, I tee belonging to the aonoeote 
and the iioote* She ratio of epeeiee belonging to mmmrn 


■V# 


90 


> issi dicotB woo ? * >#82 i of Sonera -1 * 4# »t i ussd of 
families * 1 i 16 ♦ Xa the irhoXe of in&lai 118 proportion 
at centra to epeeies is I s 7» to the tiai^etle plains it 
is I < c*ii whilst in the present study 4$ 4s only 1 8 
ihle »ao« the »mall prop trtlsa of opeelea to the amaher of 
®snsr«* in the area# it also ooidtiwtin to the ^©iiorul rale 
teat WUfcin the con© floral region,, the smaller the flora* 

^ the mCkhlor tlm ©pool®* ratio# 

Variation is the law of nature# Variation 
oooutr ai&eag JadlvluiaaUi of % ho sum specie© mu mm the 
basis of ©sleet tea# Shoe® art Jluo noticed la forest tree®# 

Any feature of an or^aaieo or its part* which is of definite 
value in allowing that ergonisii to exist water the 
®om!itl©ae ©i its habitat may fee ©ailed on ^aFtatiuV*# 
host adaptation are new 'mix evod to arias fey the select ive 
aetion ©f enyiroanent operating a® a sieve ©a gene tie 
• variation » the origin of which ar® strictly imtter© of ehaaoe# 

adaptation at first appear® to fee 4* process 
eons aatly conferring feooifito ©a ©Iranians • .*ewever» in 
the lea# tesfsi it la frequently diu^ti on© a© proved 
repeatedly fey mo palsontoloftle reoord*^# 


mmmtMpi® plasticity %» the ability &i an 
iiuiividual oigaalMi to altar its p*veloi©gy aad aojrpholo^ $ 
i:k roiatioa to ohango© is* X b® environmental roadltion© * 
dliiHty gartifl u X mB i y Aiopo riant in plant©* whoso 
soooil© Ilf trotyl# roqirtvt* ihoia to deal with oahioat 
coauitl ao"'^* ill© notion thal plants respond aorpholugiosiXly 
t© ohaages is their m^lmmmmt hue a long tradition. £h« 
nature and ©stent of phwmtypiQ rrnpomm to varied cnvtmanoato 
ha© boon finals aooaaenttd^ - ''’ 46 ! # 

4 plant nay respond to ti» omtTQmmnt einply 
% altering Its growth mi® wltnovt offeot tag the allocation 
of reooi&reeft or plant i»©rph©logy* alloraately* dewolopiDoatal 
patterns fc© altered* moulting in narked ohnugeB in 
mrpho^g or alloontioa 2 ^ 3> ' ,l >f 4 ^ # it has ©on shown that 
plasticity A© a property of speeifle traits in response to 
particular ©m?imr»®nt© 4 ^. 

*k® «e©A%A©al iniportnuee of phenotypic 
plantioi fey lies is the foot that it hoe n bearing on the raa|>*e 
of Habitats a e?eei»ft can oeeopy* oinoo At tends to mjkm % tm 
leAUividaol© adaptable to iaoro than on© habitat. 


It op poors that la the pant os at pwmm t* the 
P gmuM **«o wm eubjeeted to heavy exploitation 


oedi m that the tree to now reduced to a prostrate* 
oerubby-ehrab spreading on roeitn «ad , iviag >m entirely 
QlxiBma% a.jjearaane from that at she mmaX plants at 

Jomalxy, the **Ma* i* t& a median* c*aod* 
.-wacu^iam mu deciduous tree hawing hourly mva&ght gad 
elour boles generally ©f la -* 100 « or rarely of iao» 
dbh* ffcin oi©* growing indigenous tree special*. ueually 
possess arcieee* smooth and drooping branches* 

1% ap;>oar» that those variations via f . ^wi 
^>»v. arone «*a u© adaptation to response to a 
Fi»rti«tor need m the utility and mi eortalaly 
aasoo luted with son© eeologionl factors* It uao noticed 
tout where there we© tremendous preeourc of gr using .^<3 
browsing* g«Pgfl£9&fl* *1 >.peared as ILig..t*t. very such 

rod coed to it© height* spread tug; all along the ground ^»*i 
appearing Itoe a green carpet dari*^ md after rains* 
Atooet she am® type of appearance of x*ordfcai were oto© 
noticed to dfceopwr forest division of Madhya rradeob 41 ^* 

ahse# and goats were <;ali© fond of nibb lin g 
**»• t«oar leaves, from the leading shoot®* Oenetanb 
brows tog eery often is ioead to result to the sips 
assming a thorny appear aaee probably a device for 
protection a&atoet the struggle for existence* snob 
©bsurvatieni acre ale© recorded la bareAagpur block of 


A® *pur foreet division of Hadhye VTw&mtk*^* 

St waft uSe© noticed that where the .re w®m 
exeoualve* indieerlalafttt and illegal ©attire of the 
fovea t t mm particularly *fturdhui* fcy the local villagers 
a* oeodiila an .«nred aa nar «<■»*. . 

It Id Interpreted that the variation** in fox® 
hf isMLss* or® purpouive* aueh phenotypic 

plautlelty i@ lot creating In itself* atrleily a® a 
deveXopttental phenomenon oM clearly focuses interest on 
the utility of the pintle response «ui m, adaptive tool*"^# 
2M# is definitely a see fin* and a matter of piece ant 
euiprie® for tusee who have not some aorooo ejoh mystics 
of nature# 


Populations of plants are subject to attack at 
all ytsgee of their life cycled* intensive liertoivory may 
lead directly to the lose! extinction of a plant mpmalm* 
or say vaaisen plants sad stake then more vUnerablo to 
subsegment preaamree* cefonoe sgainet liertoivory auy toe 
scoured by many different ntoaenlsae that may depend upon 
t.» texture sad the ooupooltie® of the plant speeies* urn 
of d.au'; efenoee is the press, ico of anatom icul structures 

4«£*t thorao^^* 


It Xu m%, however* & <41*0© tie a of ©iis^X© 
disco afcim*ity in particular tmtumu of tbo feanLaat plants 
but also -he fact that the uls cent 1 uuo ualy varying 
caaractere ai'e highly oi^rwtficanvly oorrciated • per 

dhsiapioa and i»tfc*s syotm of elaeoifieotloxi* thooe 
very auob reduced feme (&ar»~1 1 are the la«t etuge of 
degradation before it Is totally elisioatod * If the*** 
biotic Infltionee* ooatiauei* there io real deader of the 
•*t*r. ioatiojri of this dative specie*! of ,g^i,(ei©aua oeadaljA * 
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iimti bm t»«s 4atlmM wO m © t the 


* warn® mmimmi 


m Wm ®m& && m mmmmm aatfead tm 


- '-> > , ' y ■■ f. "? & is jfieiaa*® 

• Mtl***# 4 ** 







* w S©atoial%' tfe© now plant ixx ciiofttittro# 

•toijpod wltti airaotsma md physiological 
dotloo* to fit 1ft for it® volft «• m dlftporftai 
usitf tbo a®«£ is «®1X fCfttidtA wftii roaoxt® 
food »M# oustalaa tint young plant until m 
mlt ouffloio&t eafoirGphia ©»g«niii» em too 
oo tatllahod.” 
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ASH ♦ 

4 

* **wm& is tho prlnolpal boohs for 

of soot %r ©60 ©oa i»a| #®ody opoaloo from ®a§ 
•Moratlo* to tho amt** 

- O.l.iMftliAS# M*X«M2ZM 4® 

* *fho m@4 is ft oonvomoat salt is wbloh to 

ottapoai growth# m it is m ®mil$ traasportsd 

film 4JUKpfil1MNI% 9 

- a*6«jui : om& 4 ® p.4#&*o:b©»I4W 2 ^* 

* n m®4 &@ » highly mgmtma, w&ekmt of ®mr$a 

thm* mvmrnm for «t* —ftfit f dowoldpaeat 
of tho primary plant tody# ino osorgexst 

OOOOXiAg** 

«* W#f 4IOlH)S0ll<E! 2 ^* 

* *ioo4 iii tho Important otogo of a plant out it* 

obarootorlotloo doplotft tte mm total offoota 

of worioift mtmmm m& mttw&m* Mm mm 

r 
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steles hm Mm sstfcleotod to during it© 
©volution# in it© specific! latitat of »ri^la. a 

♦ w S3eei the reproductive genas of flowering 
plants** 

* s.iiiaii 4 ® 4 * 

list aush is Ssswi shoot the physiology of seeds in 
the ststs of ottspondeti growth exoept Hist they hoeon# partly 
daJ^irated and to® respiration falls to s wry Im tovel 209 * 
liorpliotogiesl sad the physios! studios of seed are of mwah 
value* fheee stadias loelu de seed sins# ml wight# coaditien© 
of seeds* ester holding cruelty* eaupooitioa of inert setter 
sts * 

. lH K iM tint to ii»»Aaatts psststo* the 

seeding regeneration to sot adequate wA doM»dshto* the 
setotostion eapsoity is tow despite hag* pnedssstien of mm® 49 * 

: '^ § m § m* m» ^ m iUmm hsm lM t€iStea#a ^ 

to ttie«*fcsefc sitfe a hHtfh poreentage of sortolity^* latwral 
regeneration fey seedlli^s sees® to Ini poor teem# of tbs 
ooodittoas uaauitafeto for their establishment. tom, so 
stteapt has toon sods to eottftate snd to oiiiaiseo the 
gensiaabiXity of 'torftfcai* seeds wttoemt actual «o»iaatioa» 
ssfiH studios mm eepeeially helpful for the tree ooode^ f with 
roopoot to value of the seed for pleating* It is also mo of 
too toportoat aspects of silvlomlturo* ^ ' . 




19s.® •opafatlsa of lu&oslraVUi aatotlal# 
iaort Orw tho tfMlvalft® material i® ootfoutlel In 

or^itr to obtala ianrovoa $9ml&*%X9& m4 to culafcaia tHa 
H-esetie parity* dlnm gaatmiaa&loa toot® nr© buaod oa pat® 
s«@i ooapoaeat* it h® tonally mm that parity 
aaaX;/Cla aad tlm 6«saftjMll®A imt cotaplm&n t oaoh otHwr* 
%h:m$ tn# actual pi&atiag m Xm of mm mn fee 
©uly e& she parity aa&lyole oaci igersaiaalioa teat &ro 
ooaoidoto® togotisot# 

4*2 4 i V I I N Of 

ftfi praotiesl hmediim of tro® aeeda ■ ®ao tb® 

pHysiolo&leal aapecto feat* teea Olaomaael at 

lea^tfe la aeveral fee©*®^** * ; * *^ f vhll® g*mmX aee<l 

ffeyoloXogy of lMnrln®®®a® aM aooiy apeoloa or® reel##*© 

la otfeo* pablioaitioB* ***• spool fi® topic® ®a so®& 

pr^iolmgy aad morphology «**« ironies ia mb* of th© 

article®^* 444 ** oa mm toot log 

H sm also feeea pi*tell«fee<S in owns e©»prelieo»tv® tool mm i 
140 # 171 # 216 # 

too# p®l$mrphim hm feooa mpm riol ia many 
pleat# partioalarly in lognaiaeraa borfea ao® tro# opocio©'^* 
304# 34%» >p\» 4 v i-*| g**®a®i®* vmmato’h ®a tho ®ffoot® of 

oeot else aad wolgfet ©a lit tat® of gaeataattoa a®4 ®«vi«a® 
Mpeots of ola&t *>**a tms teeea t te rtai «»|^^* 145# t$f# 
1-^i 3^§ *5 ; i# 4f4 # ®f th® sm& la mm ooaifor® Ha® 
wi-c-i; ios**.. is .into a eofttrollfot; iaUuo&oo oa in® it- 


1Q8 


or m tint initial urovlii »i ifeoir resulting 
oe«yliagje 4 ' /f 1 ‘* : * ill# #i*o aw* ofeap® of the mm& depends 
an Uw »% rmimm vfeioh %h* plmt 1® growing during tfee period 
m it© a##d production*^** larger esea© are usually Wavier 
cos seas® she ait# Of ill# ««®d 4§ $M£M i# a function of the 
iMfipta qpaatity contained inside the seeds* 
tmi gen&aatioa of fete seed* or fast growth of the seedliat; 
iii t 1 # initial pfeae® »«y be a reflection of the amount of 

174 3 «§ 

eadespera ** energy or #»ie«p#ni * aatrteat ** pool. 

4 

©sail sin© ooodo o ltd 1m »#«d w eight say fee helpful in 
festter dispersal* but are dtsedvaiitegeoii* us far a© the 
quantity and the quality of it# reeenre food material is 

leed weight %» affssted % wise# noistor# eeateiit 
*nd the proportion of filled oeede i» the lei*^ # ** ** the 
sis® usually reflects ih# mbihmUi* antrioat pool and the 
®ao%j of a used* wcooadly, the qoality ®f ae®d to 'to# asm 
- par amt area or par nursery feet is fist# by the weight* 

Meaee# aealler e«ede u a na l l y result in a high dcneiiy of 
a«41i%;ss par unit area a^niiisi a low density fey ##wi«g 
largo Bleed seeds of olailar sample weight ia the area* 
mwlm of ai*ed or asgraAed seed of a species give* nee to 
aa uatvoft density of eteekiag ia a awreoif feed* stolen ia 
tors develops heterogeneity ia si* our and too else of too 
seedllage# 

r 


lor test log sa«d'<|*ailty» %hmm am iho i atho&s 
of aatJjoatlagj, g#»Aa^hiiliy with er fetteti uatuol 
gsraiastloB* l a assy ires apcetss* ».#®4s feftwa gsraiaata 
©lowly and uK&vsaly* therefor** aethfee »t iavoliu^ auatusl 
gerslaatlstt have fcsaa BfftatiUjf holffhJL far testing tii* 
viability of tbm ire® eefe©^ 1 ''* 

The mttlng tsa* 1* the sAapl«®t of all tha 
viability taste* .jEarll«Rt m%tmp%» to gal a ray 16 ostiaatioit 
of the gtartxiatl«& capacity ©f seed «if tru’m t $ ths watt lug 
taut* fha ©*o*s weft slaply ait opened mm. ttom mmbm of mp%y 

mm mm rsesrdtdu mirn «lva« * fairly acMiutrata mea^uro of 
geralastioa ospoeiaiiey fesa tna M«fts or* fr**b m of M|gh 
quality 4 bat penalt# no eviAsatlea of Aefcexld ratio* ia 
the mWy®^» 

Biofeectioal sad teats have fee 

strli of feeiug 11 E 1 oat only ta aetojtoia* the viability a# 
deeply domaat s*«d* v hot alas %m soil***# th® gsxmtaatisa 
eofeitiOfw t it hi* safe shorter periods sioeiumloai 
ataisl% testa have fee** that ho visile uowla mem visilaljr 
©feiited* aherses* to* no .t»vx*fcle »*d# «*• net* 

Ska bleobeaieal sotted ass first *®t*bii«h»a vife 
tellur la* salts* ^ soil ssl*nlu» nalte 1 1 \ tmt mt m %m value 
of tetmooliw ©alt wo© reeegaisea «y» m mzmMmmt In&immiw 
of rmmrnlm la bisle&iosl MMtariaSa^* sirt#® the**. mm mm 
i* )» 5* friyhesfl ts****f3Liu* ohlsria# (ft®) as «a 
useful viability iMlsator has fee© departed ly several 


workers*^* 

fotraool Xvm or© 8*or# otal&o than ®qb* of tho 

dyoo ( iwiitio-caraino, Mowark-broim* S4othyX*fclm©* 

#tc» ) oad o«3ft work #¥« musior aorofela 
oo^itiouo* m Am rum to imparting; parawmoxit ooiomrt tho 
totroftolimi »«!.* h** a low ioxieifjr both for tho plmt® «®A 
for tli# o*?«xla*i»to* a# well* is mm ®£ tho few organic 
©oapo iiaio that aaa ms 48 viaslfcly ©elour©4 la thoir rodocoe 

X M 

atafce iV \ In i ho pvmmm of rtafcl.# tfeo mJUmmu 

ooloarleoo totrasoliooi wait 1@ traiwi'o»©4 fey ensji&ois tat® 
tho inaolublt bright rod trlphonyl inmmm* a doocription 
@f too goaorai toohalqa© of t#tr**oli**» tooting ha# boon 
pro* Idad by »©®r@ and ©aith**^# 

fU® viability toot In offoofivoljr a doatfe tost# 
■imwm* it is widolf aoooptoi that loo# of viability to 
o3U©st tho last ®t«ge of do i-orloroitioa© tfao final mtfootyopfco** 9 
oteioh io prooodod by mor# oufetio ©huz^-ea, 

4*3 «mua A * & IlfMU 

fiiS *oo of ©ood of on Appropriate oXooo m4 t*m 
*m approvo* ©©are# to a*o#«o*ry for ralolo^ a or®p* fho »®oi 
ao@ii for raising ©©©dllng ohooid ho of known parity, appropriot# 
oiaoo #ad 'Imnxtmln ©fetal nod fr©» potoiitioliar feoalbisy oboois## 
**ith thooo afcfootiv©# in mind# varioao phyaioAl ©4ar aotorio tioo 

wow d*t#K*ia»d and Jwdgo* by tho voXativo 


peroeateg* o- talons pareaeters with respect so siis 
differ eat sites* 

deeds fw i&orfjheXogy 9 ®&& the greet!* 

studies mm eellsotsft frea the tnirti t^lrth elites *50 ~ 75 em 
of aaa*.sls*iie s sadttljp tress directly twm the torauehes 
t i-*o«;.. -1 Hui»a-jerlc as reesafteaded^*** She celleefciaao sere »aie 
in six different local ferest Wwei tM*# Jiasgasa# dhsadpura* 
Laxaanpttr** aJjaraTari * Scrakfcsve end fhsrsr* hereafter* tosea 
•• w-X# ***1X# a**U . » «^I¥# <#*V sad a«9X respectively * Xes 
inaivl&uale of parent tree i« each of the sis hloeko sere 
select.®! for sating collection ef tneir sseeoe in order to 
ohiela a eoapoeit staple of dlftereat seed types# 2he seeds 
were ©oXXeatoi 4a the mnth of Jtohreary and *• arch t9S6* 
following studies ware perfaimed on the etraetare sal the 
composition of earahal saeds % 

is}# seed uM mmnmi. mmp&m&t* 

{%}* seed, weight* 
ie)» seed el«e« 
id)* delators m&%m%$ 

(#)* water talcing sagacity* and 
. it)* viability# 

4*3U) HID * I0I#8ISS 60NHS1I1 
fra* the ciwposlt eaaplee of seeds* collected 

i 

frost tea indivieael trees la eaci of the els forest sites* 
the seed and non-seed ooaonotits were physically asperated*- 




b ro 'li ©aiou of b g oaeli fra# tatih of ife# ois oltoo wov® 
sued* * j# folio«i%' o@®& md tho ooa-*«ee4 mmp&mntm wore 
mm roil froa all fch® r«^llcul#o (51^ «£*•# » 50) for 
M&fjty «Mb*»aapl«Ni of sto# *w3a, ©«-t®g©ry g$ taffr;.. i 

u muwmm $ 

Ca|* fiootoo of bmlmm osais# 

13) * lmmn% 4 m*%gm snntis* 

14) * tibmmmllf mbmpm&. fco«d« # 

iP)» w;iriir»le4 mut crocked aeoa», »ti 

(3) • ' om*l m-i pure mm Am* 


a* m-ah'4MW oom^mst * 


XivfXorftftOoaAi auda 


lrft» 3 li«« t Ibnrteo «te *i 

l.®$ m-d ttmh ImmwB, 
iXUMMV % §«3.i#» onA 

ao»& or »M4«CUfc» otrttotur®* of «th«* 



.1 1 3 

elOOtritS baXosiOO «*&■>; t.-ioir . ’©i*® recorded* $ 

5 w ..Ueiti8 of 1 4 eaei. of t.io si* locolitioo u«*0 ior 

qi mitu ig tfco mmbwr of seeds in a«*. fhoir mlm&m mm sine 
detimiael fey au-Al^c use of a ealitrated cylinder* 

4*J(s) 4 8 S B 8 1 2 4 

100 seed© fra® each «f the. «i* 'block® wore ueed 
for 4eto»lnlng their oeerago cite* £o»h w*<& of thooo lots 
wo m«&uto 4 iodiYldufljr fox' detormiaiag its length# breadth 
*ad t o tuioiuiMo *ith the aolp of © veraior nealo* 8lto~ia4«*# 

wn't*!-* •u* w l. '-iO* 1.^'-* - - V* CtU v. 2.0 area O-* Owv . 0 *aX«» wfC* 

those smoou^moaUi* 

4*3(4) it o i a ! s ii i cgrnit 

froohiy oellooted oeodKioto fro® oil. the si* site®# 
eoauiistlog of' 5 ropliout oo of i IS oe«h (#’j) were ©v®a dried 
at 70“ C tfMaperature till mmimt voigfrt sad thiix dry 
weight© recertJei (• } uoiag physical boXottoo* th* doortw® 
in the Height wm deterslaed (Vj ** * k ) and the Bolotov* 

©oat eats of each of the roplloate# ®«b oaol/oea ©a percentage 
basic as fellow# i 

*1 - *2 

Percentage moletore * x 100 

•t 

4#3(e) U38I lOUIil 8il*UU 
& ropUoaftoo of 5 c ee@h from e*oh of the ois 
different feead oooroeo more weighed (i|) immediately after 
their oottootie** &wm of %h® (M«i wop Um%m wm %m* mmm 

TL 

in distilled water (250 *1 pm 100 eeoAo) at ism «o»;»ox»t»ro 


{ * WOO } till the l&ere&e# is weight 4 mm %& 

i&hitioft becam constant* The weight ©f those Ml| swollen 
*aflt eateratea seeds were totanbineA in ; .) after ©letting 
fc»ir m*tmm toy. hma%ly , to aw© lion *ai ttur&M »eei 
eaupiee were placed in mi own for air drying the© at 
?0»c teateratnre till watoat weight* the toiao. seed aaaspleft 
were at ©uoe tnaafirrfii into the decs! o*t ore an© wort 
aHewed to ©©©1* after eeoliiig* the dry weight ©f **ajh 
aeapie mi tfetattsiaotf (»*,}. 


8 

*«rcenttt«e of iafelM water* relative fe aridity »na 
tbo aataratlea 4*fl ©it «©» ealeulatea for ©nob of the ample e 
m fellow® i 

Aaereaaed weight 


p of to fed feed water » 


Initial v@%at 


/ 100 


■1 


i too 


Aelatiet tumidity 


*» 


iH 

HI* 


Freiih weight «* dry weight 
datwmted weight * dry weight 

U 

..It ■ 


A too 


•t 


1 t 


oataratiim deficit 


m 


kiaiaraie& weight «* #reeh sit, 

saturated weight - ary vt* 


A 100 


*a * *i 
V *j 


a too 


will 


aattiretlen aef ieit 


* 100 • toklaUwe ttor#IAltf 


1 15 


4.;Kf) u a is n i n 

eeed® of »lx site® tosh were wAil 

22 . 

in distilled ester (asa si per too seeds) eoBtinttously for 
**4 femira* thee# «au*wd ^e©4® mm divided Into group® ©1 
i>00 seed* tasli* lor rapid estl»v*tios of liability* in© seeds 
of the £ir#t group 1190 s«hm 4® X *> rsplleetes) were subjected 
to a oattlsg %m% $ mr®mm$ tee seed® of tee oecont group 
i f no a '©do i 5 replicates) were ttoshtoleslljr stained* 


for m % t log teut v the 0©«»od eeodo were sisspljr 



out «ee a were coopletei?’ lseersed la the p#trl-*flt#iie® 
eestalntag freshly prepared o*tfb sola ties of i.> 5# 5 • 
frlphesyl ietmeollwi edleride* She petrl-aishee mm 
pissed In turd for sheet a® .umr* £h» * ode were thee 
observed for ret ooisurstiosi ilillse)* $heee llliwi/esrAlae 
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MfoiSaJ* ca«jract«riaUo» of At oatthila 8«a4*» os 
mmurvi im raiotlos to si* different sit# a* are pr«*aata4 
is ia4i*iat#i fo-rs.e* fofela 4«U*)» 4«Uto) a»4 4«1i«) <aff#re 
m t€*& of ps*©porsias of tb* woricia^ aaapXe is of 
part oaaA wta what pm portion it ao4« up of •ttwr material* 
gacit oattgor^ it* axprosoed as a porooai^o bp weight of tba 
g##a or acs-aaad cotapao#a%» mo tha oa*o nay w# mid <*io© of 
sha orl* iaal working aaapla* 

fable 4*tia) inAleafaa that tha ©nod tjcpio® 
oeiiaottd fro® CtMwaftpai'a forest ©aataiatid hi^saat pxapartiam 
®f tSw isaed eosspowttt followed Igr tH* rspriaaatatlira uoespl© 
of Ms^a-tehoro t&oefc witfc 3S*0f and 1^*12 p#r«©a* 
mmpmltlom zmapaetiv©!*' • d» t&« othor ©o*6& oaiiaetml 

Irm aJmrmvarl foraat. coaftalaad fclabaat aJUaaaiJLom of 
nos-seed ©unpoamt of lmr% which was §0*2^* 

Xba oisaplts baloo&Lag to the 4 -rnror ©look war# proajyp 
acoeoait with 40*3®$ ©oapo^itio® of io«rt aattor* (*%* -4*1) 

fafel© 4* life) Olaplopa oospooitlea of wmrlmxm 
aatacarics of a#©ft~©oap©a©at aa p«ro#ata^o If fhoir weight© * 
fl© table axprtasa* that shoMpiira amqplaa aotitalaai aigfcaat 
propovtiaa ©f par# ®©©d* not only in th# a#ed-coa>oaosl t tot 
ia the o«p«ait iota a® wail* doapaoitioa of para aaado wm 
0*i *20 . afeatt dafort-ixted in %ht *<*ad-«®»p©wmt i a ',h*rwia«» it ‘ 
wa© YCi.cj, . i& tha worktop »mp%» m a ©tola* doopoaltloa of 
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DIFFERENT FOREST SITES- THE AREA OF THE CIRCLE IS EQUAL 
TO CENT- PERCENT AND THE AREA OF THE INNER BLACK PART IS 
PROPORTIONAL TO THE PERCENTAGE OF THE SEED COMPONENT- 
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BaBOAvvA 

mmmBA 

IAaMABMIEA 


IUIAXU8U 

JHA8AE 

A. f AT * 

9*46 

0.23 

9*32 


19.61 

9.44 

9.20 

the 

W*j§* 

1 

* 1.06 

1 0*76 


1 2.14 

* 1.32 

* 1.44 

Max. 

*15.50 

14*40 

13*21 


24.46 

1 13.56 

.■ ■ | ' > 

12.94 

Mia* 

' 7*51 

3*92 

7.29 


9*30 

’ 5.63 

6.53 

P* 

6*53 

7.23 

6.05 


7.76 

7.15 

5.49 

B. i *T. 

5*70 

2.41 

4*63 


6.46 

7.12 

3.48 

Si#l£* 

*1 0*88 

1 0*76 

I 0.64 


*0.68 

i o.% 

1 0*76 

Max* 

7*1? 

3*65 

f? W&r 

hmdj 


10*11 

6*51 

11.53 

Min*- 

4*68 

1*49 

3.63 


4*27 

1*66 

7.30 

P* 

3*93 

2*13 

3.80 


3.22 

5*39 

5.65 

0* s at* 

0*39 

0*29 

0*61 


1.58 

0.20 

0.18 

a.i* 

I 0.24 

1 0.12 ’ 

1 0*54 


* 0.70 

1 0*09 

10.07 

Max* 

0.57 

0*46 

0.74 


2.13 

0*23 

0*2 6 

Min* 

0*29 

0.10 

0.43 


1.08 

8*14 

0.12 

P. 

0.2? 

0.25 

0.39 


0.78 

0.15 

0*11 

8* 3 AT* 

1*78 

1*87 

1.80 


1*2? 

8*91 

0.85 

if* J* 

1 0.38 

t 0*44 

1 0.56 


1 0.48 

1 0*32 

1 0.4© 

Max* 

2.20 

2.47 

2.24 


1.53 

1.06 

1*20 

Min# 

• 1*05 

1.67 

1.20 


noi 

0*71 

0.62 

?. 

1*23 

1.64 

1. 17 


0*63 

, ’ " . ■ y - /*js4£ 

8*69 

0*50 

E® i AT* 

82.6? 

a?. 20 

83.64 


75* * 

32.33 

30.29 

8.1* 

*7.52 

1 3*46 

1 9*12 


14.38 

14.92 

10*74 

Max* 

85*49 

91.48 

*36.37 


82.70 

36*60 

34.85 

Min* 

77*25 

30.07 

79.12 


64 .64 

76*31 

75.39 

P* 

57*05 

76.82 

. 54* 14 


37.35 

62.35 

47.87 
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L38S328 i Qmmtttmnta * A* • Pieo@*i of teroxan ®mm t B* » Isstst daaagai »w4«i 

a» * mvzrmsOXy *;wv*A m&dB f B* « i&riT«l«d and eraafced ooedfi* ** ?ar ® ss ® a ® 

at. - ■<*»*%£•« a*3* * standard 8ww» nm« m rnszismt Min* « liaSaws# ^ 

■ :: ■•, ■,.. . ■• , . 

opposition in a seed-lot issl tiding inert »&tt@r# 




following tmmwM liag order i C Pond pure 

\'- '+-■*'> .0 w>* •> ,>> :. 4»>4.l4,4pv 

i -‘V . ; /, } y *iaxwrarl 1 27*3&»)« 

-»o«ai largeet «a«re in the seed ewpaMat of 
•k;«# toot samples wee of ;i»oM of hmmm m* aatoraaif 
dtiNuitg*& iaoucia Imli «r lm& the eri^taX »ie»* The mttftgpxy 
of a»o<au otH&poaojrt woe in to® i6Uovi% «4#©rea®feg properties 
fc? percenter© of toe weight of too eaapliqg lot * ainroirari 
407 "> Cfeeirilpttr* 407*2^) > leyatoer* (07*t$?») > 

jaa^uim i06*.p» > l*»toop»Ya (006»0$» ) > Jfcafur 

Other cat©*;® rite of the eecd ©oBpeaewt mre vle *« 
externally iaeeot dono^oi eeedoi aauowaolly eheped «#•#» 
and the im®m%u ur#» aartv-elo© or crooked »ee&e* the onrerege 
percent^;© cocpoeities of theo* ©ate«;:orl ®e is varies© 
representative e«pl#s were la the lo). loving •top»4oim 
oe^ooaao# i 

4*t«r»4aiy loeeet hessian#© eeode i Jinarar > 

naysayer.* (opijy, } > : (02* U.*J > i*iisr«Mr«uri 

W*c2-/>) > iani • r ui’ti 4 : -•••/> <) > cheaApura 
4«*W)« 

rkolly -.Aigxni * aiferuveri (@0»M*) > a«attuap«r& 

4 .a*2&, ) > . .* i ■ #v.V • ) > i5tam*pwrifc i00«2?i)> 
(tKMSttO > Jherer (Q0*tt$i$« 



i&aAtur*# ©uriveled w er*oM§& ®«®4® * CHaadpsru iOt«64*)> 

. - . .. >. - - 5? # | • > 

,v v4,\* > - ■ -ovara. i ■>;■#■•..•■> ; > ?;> >?\:t 

)# 

lull© 4*U«) proper! tea ©f w«ri©«s 

of the att&*»ae«i eompeaeat C Inert »*tt®r> in th® 
S«ah lets Of ..*»# # t.u tila ©oil®®*##, fro© alx dlffoarkt altos* 

111 ® #§ const itienta *m« l|i*» pieo®# «f irtflereeceao® sale# 
flavor f t©»i place© ©f ftroaohe** baria* ©oil ©articles 

brokea aac tma.taohel »®#d #1*^® ft»«» pi®©®# of 2«kv«i bath 
froeh ,-t.d pry or insect ami feu® »eai» or 

otruetur® of wilier specie®* 

a# major char® in th® Qompvmnt wa* of 

tb» piece® of brooches* twig© fty * Shi# w«# followed lay th# 
ftoooad largest eo&trl holloa n.4o <y th® pieeoo of 
iiifloriMseeiie© axle* Otter oaf «£©ri®o of the inert aatiar 
wacled in their proportloa* with reepeot to their alt®** 
ffe# prnmm to®® «#*f®»i ioa (In a®®te®o4 oy%?o»e»%l of the 
pit©#® ci braneheo ®to»« we# ?6*‘>li*# 7a*f6,t* 67* yds,-# 64 *68^* 
§6*30$ ate 33* §8$ la &*©&***«* «Jn*rar f Lai^uaparti, aierawari * 
Otatepav# ate ipyahter# forest® reapeefciwely* iowewar* th# 
«r*v#tf® pertoist®^# ©ai»po®htie*i of thin category in th# 
worfciog mm§lm m * whole* 1® th® following doMoteiJig 
©rdor s «£lu atari -j > * ) > haisS-apisr® 





gmmftm oojtwamos or oousshusjos 

rtt? twimmmmm Xtf ttBl^SXOH 10 «*£££$• 


1‘ABLB 


CUHaTlXUKHUS 


I ^ IMaHPUMA 8XH8AY4&1 


MMMS&4 


ouajjt 






20.05 

l 1.86 
24.41 
16.02 
8.09 

72.16 
♦ a *82 
76.95 

£*f 

91 #|4 

29.14 
^ 2.62 


10.29 
; 1 . 8 $ 
12.06 
8*|1 
5.H 


4 « Xi'ifloresc©ao« «xls t B * 
lam®% Ml»» 1 « o# s 


nans Ll tuexita 

liwifw w 

q m Usmmu* 
Air . a * « 




C^dwodpura (06.t0s»)* 


*» Sfl9 


>«*P*oo a* a who!® with 


aatt ® «S? •«*** mi th m 

»i»»*tt44 oospoaent M the rmprmmmt&Uv* tamplm vmr* is th© 

-XXwwiilg r <aik » $ 

i-'leow »i 1««« » »Unm*i > i**,** > > 

Lmmmapmtm > ghftDtpt&r* > . Jhanut* 
f of lastet-pih * ^rmml > Laa^»a > 

8ay &*!>**» > dT«or«f- > ta*a*« > Okaoftpttra* 
iik# ©traotujr#© ©f m%hw @pe®im i Qt ma& pvvtg > 
Xa»aupmm *> J-'tora* > bwo&m > «ay*ith®r» 


. . Soft* 4*2 spootTioo vu^t \.h$ 

lwmm $ m rn mwsmimi, 4*JUtlfo3jr 
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urns - 4.2 mmim am wum m Q&m Mno $ mmm m 

4, ®imm um>** m mmSMMM ddtMMM w D»mm 



At* 

$58*6 

138*8 

116.3 

264*6 

149.2 

130.8 


1 5.06 
«PP 

i 3*64 

+ 1/52 

£ 3.98 

1 7.56 

t 5*44 

MUX* 

167.00 

146.00 

122*00 

271.00 

164.00 

138*00 

i'.in* 

150.00 

134.00 

107 .'00 

258.00 

124.00 

122.00 

wiwm (co) i 







At* 

28*3 

34.42 

27.68 

17.50 

26.24 

19.00 

8.E. 

* 3.83 

1 4.60 

£ 3.74 

* 2.66 

HWM 

1 3*92 

£ 2.18 

Max* 

57.2 

- 78.® 

62.5 

37.1 

58.2 

32.3 

Ilia. 

8.00 

4.5 

6 #2 

3.2 

6.7 

9*0 


Y/H ma«o i 



* 5 or I g #acH 

Itifi&i&tt s m* » Average* S.H* 






MwiS 




, 1159 * 3 ) > ItMHX 
mm of tfe# ait** 
;h# «*«v«6* 


1 9 *4 •*/«••*) 






:*%Ssg; 


_____ 




125 


,wr send, .ioaever, the seeds cathtred im alow-** 

a ™rj 1®»« •?-«• •* ** 00 ; ’* r “°* 1 * 

itM aaobw am the toIum. per BT- »<«*“ °* ******* 
&* cUforant SuMtttt* ha* *•* Uluetmte* «** 

Of a l-.8Sogoo.il star la lle.-4.Ja. SlniUrly. *reri*« 
might oi i olisglo sood lo also esplatned did*** *.•»!•*»» 

in fit* 

laUo 4.3 >tms to Wow to* poruioei dineneioo. 

A . t ., Jan,;*!, (1), tae«»th t« «-» «» «“•**“ U! 0f 

t . n.n,.ul» undo, tin Its basis of t.-.eee * h * ,#a e«a *mra»«nt», 
itwl A» tlsli), shape-lads* {t/S) and the eubie area 
(laBsf) of the seed vex* calculated. Values once. . led la vm 
ool*a of siee-ir.de* IWloutw that the else of •wurdlati' 
eeede rooted fron aloUaua 7.00 «■* tdUnwferl) to aastau* 

61.06 rs' ; ISaacmw)* «» •» « Tar, * <; * **“ 6c<lds oi aSaa,lp * r * 
were the la-cest 141 .43 un* J and uao olosaly follow* tejf 

that of lexBaupura t40.0i ■a*') W aunewxe t>d»ll oa ) 
belonela o. on the other hand, the uterus* 0160 01 *** 4 “ 
gathered fro. diuraeari Vloet e» the.loeeet d*e» ■>*>• 

•:B» L/3 ratio fttalMNI %&*• 

nlcht he elloatlf ^uro shaped e. the alni»« e.aluee of 
ehupe-lade* .-eased la between i.OS Oewouapare) »» ’*« 
taitraTurl} £.£.» nearlf unity. »•» *=4« M •* reotamfllsr 

„ veil. a. the m*i*m ***" *** »•» *° 

• * . - ■ ;2 ■ ■ ,»■ , , •. .. % - ' - • 

1 : 1 . . 
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— WHBHHH 

mmwmmmrn 


MM i j * 
mKHKMamm 

H ■ ■ 


legends 

I - Banqawa 

II - Chandpura 
IU- Laxmanpura 

IV - Simravari 

V - Nayakhera 
VI- Jharar 

fs 5E o N F TI tpSl R bas; 

E p S roportTonmTto THE 

frned seed -LOT. area 


fABLl - 4.3 


A«s 8X21 I lisa, 4MB a&SA JHS 
20 VAAXQ08 







Sa»SH C»a) s 
AT. 

a«s» 

Max* 

Mia* 

MBAD® Csa) i 

AT. 

8*2* 

Max. 

Mia* 

(xaa 2 ) 


lAiiVA 


tiSABUPUBA 


4* 


t 4 6 

LAIMaSIOIa 


6.96 

7.08 

6.86 

0.24 

1 0.36 

• I 0.14 

a*6 

0.4 

8.2 

5*6 

4.8 

5.3 

5.42 

5.68 

5*66 

0.38 . 

I 0.28 

t 0.34 

7.2 

7.1 

7.2 

3.3 

3.8 

3.1 








**Sv fiiiSS $ Ay * a* Aywt*n.6'<* „ v ?a ij, » _ 

AVei «l«» a**. «a aias4®*4 


4.66 
^ 0*32 
6*4 ‘ 
2*3 

*5.28 
t 0.13 
4.8 
2.3 


-UlfAKiUL’IU 


6*10 
1 0.26 
7*4 
3.5 

4.64 
Z 0*40 
6*4 
2.9 


AT. • 

S.i. 

Ms 3K» 

Mia. 

*1APB-IH2)1X i 

39.11 

I 3.64 
61.06 
21.70 

41 *48 

Z 3*04 
55*38 
18*24 

40.09 

I 3*13 

53.28 

16.43 

16*29 
* 1*96 

28.32 

7.00 

29*75 
1 3.02 
43*44 
10*15 

At. 

8*1. 

Max. 

Mia. 

nackmm c am) t 

1.34, 

* 0.04 

1.7? 

1*06 

■ 1*25 

Z 0*02 

1.44 

1*10 

1 #26 

Z 0.02 

1.71 

1.03 

1*42 

1 0*03 
f *78 . 

1*12 

1*33 
Z 0*03 
1*93 
1*11 

AT. 

i«i# 

Max. 

Mia* 

Jim (no 5 ) » 

1.64 

0*18 

1.9 

0*8 

2.06 

I 0*20 

2.5 

1 *2 

1*84 

Z 0*20 

2 *4 

1*0 

; ' '• \ 

1.06 

Z 0*08 

1*3 

0*7 ' ■ 

1*74 

Z 0*12 
2*1 
1*8 

AT# 

1*1* 

mm* 

IfiU. 

65.9? 

« 4.16 
103.97 

26.04 

89.01 

i?.3S 

130.45 

32*83 

■£■ ■ 

75*82 
* 5*66 

110.04 

19*?2 

13*02 

Z 2*04 ' 

42*48 

5«#0 

92*30 
. ,1 4*92 
, 13*42 

17*26 




®*T03pf lex* » Maatiias$& # ’ Mia* 


lliatam 









TM® 4*4 pwmMm Im tarn 

mmm of mm mm pm&m% ia &<§#&&}&, **o®A® in relation 
to ibelr ait#®* »• peretmte* * v-Amm mm mtiAu 1 *«ImA 4a 


1*78 tdinravurl) £,*&* # wore tbaa ualtjN ;owever» tfee averse 
vaiue*) ai, nifv; that to« general «h*t>e of needs 

»ara lentai^aler and the dimension of length wol eleay® 
aor© than the dineneion of breadth* fbo mm 3 Jeagtfc vibrated 
frc:r tiaiiaw 2*3 a© i^ioxarorl) to ©mSmub 0*6 ers iBiaa^awa)# 
iiiailerlFt breadth of the eeed ale* oeeillaied to mm fro 
n» Utaretwrl) and 7*2 sea (Beta B^awa j»0 UBi« 9 «r»)» 

Jhe thlOJeeMHUi of seeds varied fre* niai«om o*7 j;® 
i^ir.ravari) to naxlaoa i 2*3 m (Sh.m&pum) olth the overage 
tttlc&aena of 2*06 »* 1*38 m» 1*84 »* 1*74 ®e§ 1 *64 an aad 
1 9 m m in toe seed aaaplet* obtained fro© Qfceadyara* dfcemr* 


V 


.esaaaparae I^ateem# Beageva and siar&vari bloeke respectively * 


fis© eefcio *re& of A *peaflala &•#*« eiraeged in between 

5*60 «e* Cfer^vari) m& 130*45 wr‘ iSheaApo*®) • Sue average 

, ”1 •' 
valoee of ■ cufeie area rambled froa aintena 10*02 ar< kiarevari 

to moxiimi. o0*J1 aai^ / uuaadiiura tiirongfe 32*40 se^/dtoereiTt 

5*; *50 aa^/ Neither** 65*07 ffl»"7 and 75*02 aar/ lasaaapam* 

a AletraBeatiA representation of length* broad 
und the ti^Lokaee® of J*PJUS&&§ seed* in mint ion to »i* 
forest blocks i© provided In Fig* ~4*4(a)1 fhe shape wad the 
©iae-iade* uro 4 Hast rated ia Fig* **4#4Ck) and the eabt® 'area 
of urn seed is Arena ia f%* 





SCALEtrnm) 


FIG- 4-4A-THREE DIMENSIONAL REPRESENTATION OF 
LENGTH (L). BREADTH (B), AND THE THICKNESS (T) 
OF A- PENDULA SEED IN RELATION TO SITES. 

SCALE(cm) 


FIG- 4-4B- SIZE AND THE SHAPE INDEX OF KARDHAI 
SEEDS IN RELATION TO SITES. LENGTH (mm) OF THE 
HISTOGRAM IS PROPORTIONAL TO THE SIZE INDEX. 
WHEREAS. THE BREADTH (cm) IS TO SHAPE INDEX- 


FIG- 4-4C- AREA OF A- PENDULA SEEDS IN RELATION 
TO SITES- AREA OF THE CIRCLE IS PROPORTIONAL 
TO THE AVERAGE AREA OF SEEDS. 





















\mtvmn. the mmtmm and the ainiaua 

8*99. (cuandpvcra) of aol@ta.rs ooat«ai»» fhe nnei-:# belong lag 
to liafafeera ani SiaMpora felocka were ocra*aratively trior 
&i%h only 5 Ini’ll and ft *52;-* of tfV«r«gi aolatare a* «m&‘ -trot 
idth the @»@ta of aieravart 4tG*76>>* inter Matval* it tins 
eeeis belonging to iharar# l*x«M*n.ura and Beagae* looelltlee 
were 13*22,4# t-Ujj4 and tj*40£ respectively. 

Sotelo 4*5 iaeorifcev eater holding eapaotfi of 
a« oeadala aeedu in relation to the at Sea of their collection* 
Xoblfcitioit* relative torpidity and tho aaturatieii deficit 
sir® t*prt«@«i @» percentage by weight of the original vwrSdUtig 
enaylee • .Percentage tslooo of imbibition rennet fra aloiiaiNi 
7S*34 (^laniverl) to aaxiaua 152*56 ttfhMidpufa}* She average 
e^la#8 of iiafeibeC eater in the eeeti i of different eitoa were 
' fol^ovifis ; a.-: cox ,or I :;5*>0 <L 

■J9*> ; / • • ■ ,: X < . *-••• ' : .;•.; < 

t \ y..^ S-\T* < 1 • tj. ./ :.„ g^cara* it Q.m m noted imz 
t ho data that lit® seeds obtained fro» Chandpora* hay aiders , 
and Ibasrar bloofce infeifeed mm than their original weight# 
t&eroae* the @e«4a of laanaopura* Bang ana and otoravovl block** 
4® felted lee© than their initial weight* 

fli# a aid tails 4*9 alee die>clo®e in# facta that 
tho aeedt 00 -.. .ulred fro® *ari mm relatively 
turgid* where*©# tfco eee&e inhere ted at ihoampar* sere 
relatively lasso t tungid dtfc and ta*ttd of relative 
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t«u» i4ity ?e©?toeti®ely* .sows roe nee the eon© with daturetloa 
ueflcit* elaae bath# eaturation deficit .*ad til# relative 
1 32? laity u & itareroely nUiidi* tleaee* ••Ittiilica deficit 
**s nlgheet la the aeede in Ohaadpirm* it 

ties lowest la seed* limfeed » it * *A»raw,;*ri felon* with 

B8*3H o*itt *sep*etd**ly« inter coidia*; opacity off 

^•c enuala sesde 4» relation to vUelr Mite® **rs si aai dated 
ift i iii# 4*!H&}* 

jft fiana* the fable 4*6 dostmests the eeiisntioa 
of perse at 'viability by cutting <*ad tat biooheslrml staining 
of a« aeiift>la needs with renpeefc to their sites, results of 
the cutting test eorr»eye«*de with the fesa&t* of the bloehesieol 
staining* deeds related to Qhm&pmrm fcloel were soot viable 
exhibiting 10*..j4 ^ !&«$£ viability in setting and the 
bieohealcal otaiaint veepeottvely* Oa the other hand* e««de 
oonneetsd with dlnrernri bloeft were highly oo*b*ri^ble 
displaying only 6*0# and f *d# viability in cutting awl the 
staining teats reope efcively* *yay way, the viability percentage 
vunrsred iwm aini&wk 4* (di»rav*rl) to ®uxi»i*» 13 # 

(Qhsadpiiva) la cutting test and from nlnimMi 5# ioisxromri) 
to fcaa.ii m £1# (Ch^yera and SsfsJdis&s) In tetr^noliu® 
•tniaim* aapid eetisatee of percent viability by cutting 
«d the biootoioal staining of •ierdhai* needs la relation 
to their Mite;. ...» e pro® 3,^1 1;* ... *~>4 *>»'?;#* 



FIG* 4*5A WATER HOLDING CAPACITY OF A* PENDULA 
SEEDS IN RELATION TO SITES* BLACK PART OF THE 
HISTOGRAM IS PROPORTIONAL TO THE RELATIVE 
TURGIDITY, WHEREAS* REMAINING IS EQUIVALENT TO 
THE SATURATION DEFICIT. 
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FIG* 4*58 RAPID ESTIMATE OF VIABILITY PERCENTAGE 
BY CUTTING (A) AND BIOCHEMICAL STAINING (B) OF 
A» PENDULA SEEDS IN RELATION TO SITES- BLACK PART 
OF THE HISTOGRAM IS PROPORTIONAL TO THE VIABLE 
SEEDS, OTHERWISE TO THE NON- VIABLE SEEDS- 
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4*7 i u a 

IM «©sd seat lug, payoioiO. oat she biologies 
u-;: araetoriatieu of a ©@e&*»Xet are aoaeored to aoeeossj tt*© 
of she lot. theee teat© help in fixing tut (laeilty 
other eharaoteiloUee 0{ the 2a oaui tioa 

to eomiaatloa teat* phyeiool *totta«rlraUUeft of u 

wm&**lo% eon Is® deoeribod or «v«& sosoor©© that ore of 
great value so the ©eotleoaa or the aoreery son* 

4he purity toot lo usually the first sous to m 
p%ri <trm& amt it provide® pare oeodo for other tests# a® 
regal#* Interpret alien ©f the re&ulta of parity toot* it 
©on he sold that variations la the percentage ©oapoeition 
oi seed ©oapoaeate la the oeed-lcte in relation t© their 
eight si^ht * e is® to she variation© la the ad^ore^errl-roeKoxitfli 
the prevailing bletio t aetora in that ore®* route , 
the following reason® oaf ole© fee held reopens* tie for the 
dooreaao la the parity of the UfA-l ot s {$*,)** veloolty of 
wi&o is the area, (fe) eh-pe of the 0<ftPtl8k§ sej - density of 
the trees end Id) «• influence of fens* portioulerly rodents* 
Oisdte £|£* If also ee® no that the oenpooait iapaet ©If shoo® 
ma whatsoever other footer© night he isoro aeoettstable ia 
increasing the imparity ©f tho ueed-lote. 


Interestingly* She MtheMloatt* derive* 
feoterogealty value iedieates that the variation la perooatoge 
ee*pu*itiOA of toe see* xwtpfwsot wa* hm&^mm since the 


Jo ’ 4 

VJ ' U *° of h * t * r °t« n «ir in wcu tiv« -,.5,7 ^ 

*‘“ kin S «*■ the foUoeing formulae* 2 , 

¥ 

H a «*«»». «* | 

« 

if * Uetorogeaitjr volet* 

¥ ** i&tuol voriiuMtt found -gm®i *g tht 

staples in respect of the nttrlfoits 
t«st*4 f oaa 

* * &**>«e*«A i«h#oriti«*a) vari-aae® of 
aaeplos la roopeot of the «ttxi touts 

tested. 


^ *«*» «oni>i4o*i«ig ©aoh site *o a mpllmt** the 
avofagt, ooispooitioa of par® ©©ode la «ts4«4®*s of *k*P $M$M 

met b, .;oat >5,93.; * (a.*.) 5.4536 and the coition 

“ S08i ** |,01 “ Bt * * 4 U.S) 5.4098 by weight. 


InooaoietoiQoio© i* tn* »«»*** g,^ f#r gan* 

^ ivt ia «"*&*%isxt to their mm mm mrtu&®Xj dm to strife 

$m th* vtl&ht «f lad 2. visual nmdm fbm results obtained so 



far «l*ft mtdlrm the mgwmmt (Satis 4*2), the 

Ik# might ©f «n iadivioaul #*o& f th« loo# win b* ^tos 
auahor of * 2 * mM» pm urn* vsiisht of aaople*, Bono®, tbs 
»«M iwierloola 4* a aasplt am An roflootioiw of their 

i.MieMttdt thus* it mm ho sola gB&ainoiy that the 

**•* «*»**•** topoai wmm m $«mmm m»wm^u fm 


Increase or decrease la their weight* 


Mm ogreeseafce la wig.-it and la als© ex' ^vora^iti* 
iioacte oaklet to credited to the result of iahereat goaetlo 
dlfltrtaswp «*e well ac the result of variations la eliisati© 
w* the sdaphle conditions under which the s«o4e astiired* dialler 
interpretations wore sod# la Jssat pins^* 


iormatioa and growth of wood involves a variate of 
pliysiolOf ioel dsvelopseats. »overal neta'ooilo motlvttiee or* 
involved dating saturation of Keodo. with acmtoftioal • 
development of the «eb7]f»i xtoaeroos food storsg* activities 
•H*> ts&e place. water play a dysiasi© role la development! 
traaaplrwtiea strssse* ©fleet seed oxdargosattt v m mil a® 


tsmmim expansion and the earlafcege aseeolsted with dolly 
isydmtion mi dtityirttj&sa* 97 * bevelopaeat of aeed mm®Xky 
depends oa end la i%p*l*t«d by she growth emhetsstess produced 


by tiie develop lag ovules* -Che flee taction© la the levels of 


growth hereones may reflect is the develepseaf hehavloar of 
the seed 2 ®^* 


Uiffereaoee is Boistnre eoatent® of A«i «Maia 
»##i Maples sight fee doe to mltti«B is the level of 
Maturity* It is m assertion that developing seeds undergo 
a $rsue*l increase is soietore eeatent shortly offer 
poll lost ion till they attain their full aisonsisns* end as* 
the eatfyo approaches astarity * very rapid lose is 


k 


.1 


3 b' 


*« oeeure, 4t tue time of see* Aim mrmaX the 

&ol»tu*e oeateat la essentially redwood to it* alutese wkieh 
be ispeolfic of a specie** ftai t comparatively higher 
i] <iefare e stoat ia 'uunUtiil* seed® could be attributed t© 
relatively lower level of Dm seed aaterity and vlce^ercisu 
***• uosturo coat eat of a cample* jyg gg&f# la ©ns of the 
Ko©t a ^portaat factors influencing Uw retention of viability 
■aiio the general appears*®® of eeede*^* 




*■ deed east absorb water before it i$ <abl# to res**a@ 
growth for taj/laitiattea of its «e»iaatl*au deter holding 
capacity depeadii upon oortaia physical eharaeterieblee of too 
•ce* egelaat eeaotic gradient* fable 4 * 4 i io wolf eaplaaetory ♦ 
?h« higher the aaturetioa deficit * the larger will bo the 
esaotie gradient* therefore eastern water will be absorbed 
*k® Thaw saturation deficit relies proper t leant elf 

the level of eeed celerity oad iewreely oe the owed 


soieture contents# Eeace* mm netware* and viable weed© with 
lew jsoleture ooatents will absorb eosaparctively laapjg# usotwt 
of water that If what reeorde* with the eeede of 
4lao®» weed® belonging to chexic pure, cental mod comparatively 
minimum aqjsture content c and win©® they had relatively 
lawyer saturation deficit * they might be able to develop® 
Kkwiatas osmotic grad lent oou8e-..uc»tJy they absorbed 

adherently a handeene mmm of water* inverse me the earn 
the •«*** Halted with ^teravarl block* where m # seed® 



ef other localities rmim®. 4a between tit# two* 


a#pifi «®iJantlo» of viability mk geot that 
living serfs varied in eotaponition nit* resend to 0.4 %m* 
iateXt 4*6 also guides to kmw that the jereemiuge of 
nom-viaile need® were to© tsttoh in a. peadala* it »i, ht to 
aae to leaner number of fertile &mda in the lot* Them 
re wait® serve to repeal the fonts that produetioa of nag# 
aisomnt of unfertile seed© aha aid ho held aolitmrily 
ronpoaeiMLo for too poor gemination In •;.ar--h« 4 t 

it ®mm that ollaniie non,,; 4 ; ions night have 
ployed on important role in influencing the developmental 
process e* of A»p .enaaln oeedo* 4 eorrelaiiw# ©«pari©oa in 
between, t he repmductive phme of a » ® saddle *^ ana the 
prevailing elisatie eonultion boeose© on the more 
eigmifleeisi in order to tariiretod too of: eofc» Ijoip® or leo® 
ooatimioue precipitation during the period of flowering mm 
the tine of pollen diaper© mi f la the month® of &ugtwsi un-i 
aeptesjber# ha® a direct of foot In preventing pollination and 
onnolng seed abortion* Uktvift* experitisoee of long dry . 
mpeX» with ocoseaionai mmmm mt the tin# of fruit formation 
Kit, at have re owl ted in the exoeeeive •imfdtini* peed abortion#* 
fheee foot® were already ewtnbllahed in m study regarding 
reduced production of -am* gynneopern’e 

fmit foxemtien in ,4»e oaAv^n genera 3y initiate® 
mt th® Start of higher ^ fi\ut~£alX l not® wpt© tie end of 
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ie fernery * In other mrm eeedo of ^ 

isat- is ratio© la between she ©oath* oj? vesofcyp ,*a« feferaary* 


Ooatiaaoue lee a»4 eeoamioiiati freeaiag teoneraturee && 
«s#e,:&@r mm January say redoes the auaiWr of aoaoi mam 


vhmt mmtm* fhie may be either aw to 1131% of t « 
ovule* or dee to Increase* eternity of the pollen© whXnn 
distorts* the mar all proeees of fertilisation a**4 
©oaswiuesil.- c§®.»®4 shorties at a later stage© of develops mt • 


* similar relation was found during earn ©a* site u studies 

in Eisaa iiiisa- 0 . 


tlbe solleotlve destruction ©f the see* crop by 
adverse phyeiologieul m* the weather eon* it lues and % the 
biological agents i» severe* man trough f lovers* fruit© «*iat 
©®#i® of produced la great «b»nim»> • Tm timing 

sever ity of frost** long dry spells* i*re<plar pro si ©1 nation 
ttil lwetly elf eel production of llveotseeda la 

*«*y Meets, ©into mi meet of the mmmmlB *re 
dependent at uae or t;ie other time ©a ©sods a®- t heir prime 
source of ait it ion* oom® tlaes insects destroy the eeei 
indirect!.; * ^*jr eggs ®*sr the du veloplng seeds eiaasisjg 
&aIX» to form* Coll formation adjacent to a««4e may prevent 
«w*el *e*elepie**t of the seed* 

r4ra<^i*»,jge f levers and seeds 1 a usually m% 

serious* dqolrrel* end MNW species of elM rate rep resent the 
meet eerious threat to toe ©wd «ev©loj»i®«t* &» Titian, they : 
oet o*i feed ©a tomegftai th.« destroying both Me. end . : ; . 



■ ■'' 1 - • ‘ - - - . , i*i t .M ' 

isaeS lota* 
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0 8 4 M S I » f 


J 40 


uaniiiisi 


5*1 F A M H 1 H I 

hh*iKlMi.uii of *«®A is -an Important phano in tfao 
ooolngieaf lit® history of any optelow la that it detemiaoa 
too potoatlal of that wpooioo to oprood* glvoa fm&mmik® 
ooailiioil* for setatiishaioat* 

Gorula&tloa la tbo outeouo of tlka latovaotloa of 
tctrlon* oailFoia&oatol faotors with tho iatnaaie ©&g>abllitles 
of tho stois* a® initial stop la gotaiaatioa 1« tho 
roiMStiwation of ®ysa$€®*» eo aoorwod dariag tfc* aeod eat oration 
porlod* ,*rea©iag a dry otoft to start growth into « cow plant 
iarolwoo four group* of prooooooo* at iafya * 

Cl}* fh» imbibition of water, 

{2 )* 1km tom Akim of mm$m 

C3)* tk» oooaa aoBOiii of growth ani radial* «&#rgws©Ot 
and finally 

44)* Tkm growth of the aoodllag with the @har&©teri#%i@ 
feataree waaoolatwd with t ho ©»htorra»«i plant 
apt* tht bits* of imm she mi 1*°^* 

fho enwirowseat ho* a paafeani of foot on the 
gemination bafeav&sasr* vhitb 1* brought about in two ways* fho 
oavlroanoat eret*£li.Ai durian seed fortt&iioa aM tho 


.1 4 1 

existing flaring mm gominuticia 1 ^* mm 

goiKlaatloa pmmm 1* controlled l»jr & •ytstan a/ interact in® 
ro&oiiooo of tho imiroiiMiilii footers* Mowwor* is m oust* 
tlic information iu aviU«U« about t&« ixait moohnnii* % 
nbi©ii the g«**ia*tion behaviour is deteraintd toy tfeo 
®avlroais®»%* Sfe« najor conditions of 34 . tm or gtfowtfc mmmm$ 
ior germination aura g|i » « mmmo to water* a nuitafelit range 
of tmpomtmm § oxygon pr eoeure, dlffimufc eaiis«®tn*tioiw of 
Inorgnalo ualtb# lahibitora and for non# oeoAa the •xpoaov* 
to light* It ie suggested that i&o environeentul faotoro 
control gt»iautioa by noting on opeelvle oitin of Betatooli® 
a« 4 uaae«e * * 

$h# gemination of ee«4 io variouely defined* 4mm 
of then art ao £©llow§ * 

* germination is the re sumption of 
phyalologleal nativity fegr dormant twsbroy 
inside the 

- smwmvtm * 

* ’’that gronp of p reo o e o oo wiiioh wohb tht 

«udao» traneforoatioai of ury need into the 

young <**> aXiagii*'* 

• a*n^4im asbj juwmamm • mibim 231 * 

* **i#*»JLartiaa i« reaetlvatioa of gmvtltt 

trigiorot hg einrfcvojNMtttal etianOi m simple 

m flg iflitflltt y i t onto** mm mm* a# ®r «® 



& - mm'JC&M.’®® 


IfiUli u '» L 1 f U « f SJ .U 

g«raia*tio» l« o well pregr n iM aetl process 
ocntrollea fcy both the internal awl Dm external f«*c% ora* 
aeeae to m% mwm* phyelolo&lael nativity until they iet&tMi 
a e«ri*ia asoant of roter^* 1 4 '^* water up take »ee* A® 
pre-re mieite of ^ ruination* It 4# as®»»e4 that the failure 
of living e##de to ^smiii&te* or the Delay la the gemination 
is Due to insufficient or delayed hydration of ilw 
Different Deration of inhibition affect th# g#»iaatl*» 
eapecity of fowt tree ne©4®^' ,? * a toaUmon rotor etreea 
inhibited need gemination# almost eoepletely at 5 bar rotor 
potential la wlu^rn beam*^®* la five oultleare of 
$&£iAmaa,..J iao.Mjcliiat the gemination percentage oeelxna<& as 

#v#* * 

tli# eater atrees become Wither*** 


feMB SHIS. k®*a bea# as regard® the study 
of gemination in different •es4»^ t ^ # * ,t * Se#a*ooats 

have long boon cotwiOereb to be a kiwi of barrier to eater 
absorption* jach typo of inpemeability of the »«ed~couta to 
eater cun be over e«se by increasing th® ohnerhti** power of 
the Inner tissues# vhieh 1® generally brought about by 






«v sa stadleil In various plante*"'** * 1 ^ # *** 29# ^~ ; » ^ >:> » 
467, 46 9* 



isethtnieel scarification a* ; •;• re**treat*a©nt of 

ii,l tls o9.no* H g jjy 4 sod H«0 3 atlaalateu germination in 

1 % 9 ' 

• aulphurlo acid treatment too positive 
©ff©et m germination of |£» eeede 46 * 1® OlE 

«** iisaMeMm 

m&'mtm Of eeede for 10 aln&stee In hot water at 6V*’C gave the 
higs'iea t gemination TMBroentege*^®* gone* sulphuric acid, hot 
water treatment and the n®«hanie*il aesrifi cation *er® foand 
to fee beneficial la brewing the »e#d*eoat dormancy oao 
.eahaaoing the gemination percent ago of the seeds of 
? •• -', 'l*E Juki . - ' ' * -‘or beet ^ruination in teak# flvakieg 
of the eeede for 48 hour* ia water and then followed bg m 
aXitrstaie drying and necking (13 tours each) for 2i 4aga i» 
recommended** * .lot ester treatment wm found to give a very 
good gemination end also the nlgher values of geroiaatlwa 
velocity index in id&j&gM eeedo t:<i . oeedc of 

treated with tono. dOpharlc acid for 10 and 
15 fcinotee gore tett«r reealte^, Mechanical eeasi. float lorn 
C filling) and treatn^at of the eeede with cone. aulphuria 
a©M proiecea a headaocee number of vigorous needling*: ia 


jSsttacim' research on need eleo off vote on va leite 
aapeete of plant growth pertaining to field crepe hoe been 
tarried oat with positive correlation between »eed else 'and 



tli© wlgmr at the plttiti* "Shim inf amotion i® in an infant 

sta*.e m mmy of %3m format roe apmeiao'*''* ^ *■'*-* 

1:11 f vilf Stiff arsma i& seed situ sithii a seed 

asnpla as?® re fleeted la ©©tilling siea in wide range of 

plants* ©is# ©X ©®@du in mmy conifer© hare baea found to 

iiiiir# a eontrollJjaig effect m their gemination dad or ©a 

sat initial growth of the resulting aasdllgge*®* generally 

large seeds sere fomad to geminate feat *»mi ©or® eouplotely 
f^» i3i# m* 4**4 # 

She Initial Held energenee and growth rat® fm 
%h% seedlings of Iaa> paean... laaooe c ." ;i»,rfin was found higher is 
th* larger needs**"'* largo olsed and light weighted goods 
°* &m$S§ta8M&A PMSMM&t superior a® far • as their 
gsraisalfllity is ooneeraed* •' * *» hwHvm &i&m\ mm&a gave 
algaifieastly higher aeon total gamlaetl an percent and 
plaat percsmt m mmpam ad to tha largo or snail sited 
eatde of Plaao sps**'*' 1 * a strong relationship of seed weight 
with seeeral growth footers has bwen saggeeted la the early 
dtvalapaeat of p 1lilt ftftrTIt needling®** 4 * itawwor* on 
unusual hahariour has toes reported* whereby the Mailer 
seeds of ^Ibifcla la boos gate faster ante tare mptmMm and 
eiaerg©oea hot lew peneestnge of germination as aeaparad to 

Ay **8©, .4*1. A m! ajeia ;■ ,. A aaa . Mt. aJI w 

iiMSWa XMNMMMMI # 

••and genaiaatioa euy be inhibited by the pvasanaa 
of speaiiio safest oaoes is too soil dented free plants of 
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t'm Bme or of differ# at apeoiea* 


**■ # 






; t *» sC > 




fy«a«ae« of gentlamtloa inhibitor* la the e of higher 
pleats la a wide spread ph#»»eiwa la ms-tar ** 1 ** %%h * ^ J * 


544 2h£ 

* • the originator of the to»a 'emtio^A? l* f 

o«wb very mm mmm of tfi# rseiproeal biM&mmleal 
imteramtloa te§tw«e.s all type# of plant# la a aeesymta m* 
such interactions are known a* f kUdawdia#ilCw* end ahoaiesls 
iavolveu Xa ouoh laterrnmttom are teamed as **XxjsXu?*Jf 
-i&emtatly» lib® use of positive i t ) or negative 4-} »|»feolio 
notations before the tors alXelopst fey has hoea proposed to 
denote th© heneficlwl or the herafal ef feeds of It 
yespeotivsay* • 


ffeut author# hewrsr# ooali not resist himself la 
reproducing the tee afrufelle dints definitions of 
at Infra i 

* •** oh#K.A©yl teohalque of harming 

population of other 
IS. 

* "gMsslmal devisea tiureagh which seme plants 

©am teaaa&ate eaelroamefttsl ouos into 
intenuil Mgilmtosy ©oatrole mm growth 
jad gsvslopmeat proose**##* 

• «%® rtaoKxsftttuv 80 ^* 


Presence of allele pat Sm hm toe*® aOKenotr .-.ted 

is ojfit of toe ether e«r%e of %h* >juan*a* * 1f : '^ 9 y ’ f ® 9 ^ 9 

%h> 9 4ij t 0 ytmj w jj appM««liom of leaf leeoh&tei of 

JXlmfaaAxm MMSS&Xk Wheel P#tee'4oi5 in the weight of 

wurtarfl plant* fceaidea eftloroeie an* loaf fall^* the paeons 

extract of Oir vogmi o j p olnolemta eheeei a $rwftu& rmimMm 

ml oaljf in the percentage gertalnatioa of tiio two rarietteij 

of poddy foot la the efceeWeot length and the dry weight a© 

well*^ 3 * the presence of pol^plieoolss in the M«d*ao«t-of 

aattfiAft aHeilea ie held reepmeltle for eeuteUag p.mtoX»ij in 

obtaining ®nl$0m gumlmtim of it* need# ana also is 

eot»blf#hl»g & ao&egeaeue etMd of it* eeet&fl^;e*^*« i»e*f 

Immhmtm of both the UMm »»* * h ® 

mm m&amlm In increasing the pertMMhege and the epee* of 

gemination. fa the seed* of goo toe oheroae# the 

leaf la&Oftute* of both the fee tone and the .Mea ly etn a 

8^t» amoved the Inhibitory effect* **♦ oeeda of fridax 

a roouahene tfeea treated with a%a*eii* estfeete of yarthealua 

. lar eteieahogee root## act eofjr exhibited pier ehleupepbfXl 

eoahewt hot aUie reieoet the length of the ahoet and the 

toot .-a© **11 besides eaieia^ mm reao® ia dry setter 

prodeetioii of the ee ell i. e§e ^*^» %BMt8$ W P$Mk nlobelae effect# 

adtereely# whereae# aeeoqlee had e leemlit ioflueane 

lit 

oa both the growth of X&B& SSMS&M * the a#r«iaati0» 
of Manet ua. .flaeW*^ * £eef heeehetee of the fear tree* tie* a 


MmkkMMMm* ^ 

% 

ranponlw* Uttmntl, with tfe# f.-nr 

0 * w * c tes®#* 

i.wtott r#iu«tlen in tin* g@»ir,atisa 
^•xtMMktuitfK *ad in sm gomitmtlm ml a i#« im «2 (oni) 
ofc##rr#& is %h® a$#4» «f jhi aa—a whoa tr#*fc#d with mf of 
i;zo 4 our l#i*ehat#«* i'hd mait orty leaonaiw# oitlsiMtoa nnaJaun 
of foot on tnoh of ill# four «r©p*r^# Jlcloputhi^a 
pr«a#a* in $M X8SI®Sl M &LSH&& Bund shown litti* wif#ot on ttm 
©•ediing »r^i^ of mmm&* «* 

iTitioim ops* uow«w f th# later growth of «ueh of th« four 
epooiee wsw M2f nffaotaa*^* 

fh# bt oaf mini nffcot of ©oaf** the s##4® nLtfc 
growth regulator* ^ phy i©«h©rmn*© ) and ©tter atMMtiLtal* hm 
to#@a r sported % 4 grant amber of «ara«e**^* 

lv5 t *4t§ 1^1 wfflftraix #p«ninn # when eoaced in 

indoinvnMtio^ninfA 12**} Ban show, in thnir 

emiMtiM mmW’* ®°* *"• ,a9 » - 96 ‘ Ja4 , «M^h. 
tn« iahihStetf effects of Iaa has ulso been import edr UI * # 
i,i4 f MbbeftXM# mM (§*} tr#*tee**ts #na #wn®»# tl*® 
derstuMjp of inttnn# n##4a^* * it has b##n f«***§ rmt Um 
#••**«««# iron uwih^ief anrrnlat## with as inere&ac in 

422 

**tiir* 3 &.* Is r*r# instatt©## §4 w^lieatioa® om 

actueliy IMum 4nwurf*jr^* it Ban Beta #ntnliM«iJ§t that 
§« originating fro# tfe« tafet^o la wo^pomlWm tow Urn 


148 


frydrolyelo ot ©torch mmrvm in the ©t^cie’-jeaa aui-ia^ 
c:«r»iantloa of gratoe*^* 3 ?h« eiita&meeeat in seed 
i oaainntion through ** tmoUmnt huo te^ta reported la 
several Inotahee©** *’ /f J 'h *^ 0 i> 206 # 

379 . 3 - 80 - 40 

** ^Mala *«• i«« 

treatment ot mo 4a n&th u* km *&om rniinmr etiolating 
nor tohihitery effect os the gemitmtios behaviour*'^* 
oiMliiriy » .in* tin iJ£l) um not the* a- ah toflu* &ce an 
*«o 6 O ereiiuitloa» it is feaetoally * coll dfvtoioa factor 
its rol* in germination to not yet clear* though# the 
ettoaletlng effect of *& is reported****** fnieie 
.'iydreeide CM!) strongly inhibited gereiaatior. to, 

M w* *» Ot it© high 

coaeemtraitona* however, it 414 act had any effect on 

o® g|f y Titeff toiftit *«*•♦ J&ilaMiit 584 * 

Cousaris can©## ®«iauss toil bit lea to germination in all 

-tested 

the »p«ciet x ami getmtiint lorn Aecreneed wdlth toereaetog 
eonetnt ret ^ ® • 

3*3 K if It Z it 4 ID til lab 

104 gerainetien studien# coap&eit ow&pl© of the 
tieedo of aiaEt^aii* poadul*. balongtoc, to .all the el*, fereet 
htmm yore used* five replicates of 100 ecete each were 

-£oV 

taken aurto# *11 t:m t atudies^varieue treattamto ©a its 
germination ♦ Meter* ***** acre selected by flentabim test 


1 4 9 


■as and mm mrtm« etorilise^ with. " l *l >« 

aero uric chloride for 2 uiauteo before placing thee to 
neifelnate* feergeaee of radiol* wu& t&kea os the ikJLa 
criterion for ^enaiaatioa* ©beerra&ioiyt recorded oer 
apt© 20 &®$b* the geratoatei ®»eis trirt reoLuvcd after 
tht,ix* ctmat# la ©Mur to alaiaiae the dimedttlee i» 
counting of the f reefed? ger&lnato© ©cede* the experleenfte 
©a the ^©riaiiiatioa etudiee mm carried out in the acolo&y 
iab** of Bipia ill tsar 1 KahaYidi alay a* Shamt daring the 
nonths ©f M«|' and Jua*» i j 66* 

5.3(a) dUmiAUOl UUi 

mmtmrnim value of seed© wan eeleulaited as' par 
the method prescribed top CNM&tiler^* §@jmtoati©» rain© la 
the product of p«ak value (jKV) of gemination and m®m, daily 
ggrsinatioa uiKi) !,•£*» 

S? a F? * urn . 

B&m daily gereiaatimi wm calculated by dividing 
the total gemination percentage at the ©ad of the tost tgr 
%'m mmtrnr of day© ©lace the teat begs®. for calculating pe ak 
valae* the oamlatfve gemination percentage for each 
uuoeeoaive day was tabulated* Shea verklag hack frets the end 
of the teat period* oucceoclveli earlier euceffitivc ■ 
gemination percentile were divided If the ©owreepoadia^ 
■wa»iiMiia of dare* rhe successive coot feat a© obtained continued 


uo inartasi® atvcil ihm peal i t4o« 4» rtsoted » ufolei* wa© a; too * 
Uumtsmttm taint i§¥) **« th«a oaleaXaftoa ry multiply 4., 

the »eak talto nitt tilt naan tally 

1 1 

^*3Cb) £ A * 4 tt I i. £ jj f a l * hi a 1 it ¥ 

*te® felleMijag oaptriatato ter® 4#&lg»®a ia order 
to u titty the effect# of various trsataoata oa the porea&tago 
gems laat ion of t$m&» *. 


U)* 

tiff tot of yetrl^iltfc & nuroery bod 

Ui) » 

Imfeibit-ioa* 

(ill). 

Dry taa wtt htat pratraatasat* 

(it) * 

dot otter traatnest* 

{*)• 

Liijht eooditiootf 

lti># 

sulphuric toi4 pi'etroatatat# 

(Til). 

growth mruQm&t, 

(vU1}« 

allelopathy | 

(4*)* 

#«td*v«4ghi uni «a«4*al*# t and 

i*)» 

Petting satis* 


SeH*)** H S U * i I I M « SiiUIEI Hi) 

aterllleed ataAo of A« oaiyitila ware savsiaa&sA 
tlrtetljr# oft## **» lag t&aa ^ fops in roxolag w^tej?# on 
top of botfe# tho double WUitfat* im potttMlshss and tbs 
Bull fa s»*etry twd oeparutely* Bio store in pstri^ftiaihss 
wire kept va^pilasiy soist by laeptotUag thas at frsqpoat 
inft#vv<a»» wboro «•# tat sa msy Ms wm iw4§*M jgg, J& aia . 


ir>i 


IMBi 3 l 1 !Iw 8 i J 4 i M 1 u U 
Uterllfeed mi% thoroughly vuiK.od med& *■■« &v* 
i& bifeed in i.lsua 'mrnmm eontuiaing distilled water i -.‘50 ml 
per no eeede) 22 , for 6, 12, 24* id, 4S ana 60 boiure ectab at 
three teenaratere regiues iris ** 3 a, 2?:> # C sad 33*^* She 
ii sbifeed seed® mm trashed * food is mmaiag est«r &*4 their 
aarfee* were ©letted dry* fhty were theft geminated e& mp 
of the two luyere of blotter# 1& p»tri«4iabiw with 
sotere at mem teeper*' tar* 20*3*0 fl 2*04} • She mlMrsteaift 
wen aept aaisi enough e© that the#- e«qr ©apply the a©ciei 
i&oietmre to toe S9&d» at all the ties®# lor control sslftUM 
and rinsed seed© were ue®4* 



5*3(fe)-tU I a f & i' i * 1! I A » 1 ii isi a ttf I*, if 8 f 

rre-heet treeteeate were doae on dry 
(eaeodkeA) Ml wet (lolly turbid) #®ed« of &«P£gt&to* a*** 1 * 
the eosked im$ the aneoafced seeds were Incubated at m 
eoeeteat temperature of 40 # C for 1, 2, 3* 3 un4 7 daya 
separately* Sfaeee needs were eufe-tsueatljr germinated on top 
of the doafel e« tie I tore is pefri*41#lie» at mom^tmpmm^xm 
(22«4*0 m t ♦36). the control consisted of the untreated 
dry seeds* •; ■ ' 


8 0S iAl l i 

f&&reedhly washed etoriliaed steeds «er® eesked 
im ester for 30 and A0 alftatee deration at a eeaetsat 


•soapsrstar# of 50“ » 50* and 70*0 uni for I and 

5 situates :wmtiou to &*£§ MUiif . ffce treats aad t'fco 
untreated ieoiitrol) seeds were washed ji f^a* lasff or® 
sufejeotlag t.v,,« to gftislMtiom trial in pstffltsdlsfcsft at 
rooa-tt&psrstar# Ut*3»o & 

5*3tb/~? Uii E f v w ft h 1 I 1 0 It b 

Stmt of the light sad ii*e darkness wus 1 nvosti&uted 
Ojr wrapping 1E« dishes for *fe® dock stpsr&MAt in toluol 
pel? then* sheets sad pliwsiag them far amp tm the direct 
co,, roe of light* vbX^- ^rmn light was used, whenever 
genoiaatioii ooaats were a«ds usd or the distilled water wm 
sdaed* 01- hew for the ii„ht treatment wore continual* ttly 
exposed to light, ©applied by m tmm&emmt i 10® waits) 
kill? kept 50 oe apart free tns geralastt^g seeds* for 
dlffds«*»llgfet, dishes Wes's placed la shaded position** ffes 
#speriia#ttt was eoodaoted «ft reeia->te*#per*ti*re i2l«‘a * %*!€)* 

% 3 {b)~vi duusmo & a i fc 

dtsrlJAssd and thoroughly washed seeds were 
soaked i* ooaesat rated sulphuric sold for different 
aeration® via** 10 see*, I, 2, 5 and 10 aiamtee and the* mm 
rinsed a faad with *11 ears* their serf see wore hint tod 6 j»« 
Uneoah^d and rlassd seeds were used a* eeatroi* the 
©spertseiit was emj&aotod at r© eaatsspsrat ore (2$*8*a - 1*18)* 

9*3tt)«vtt iitHf I ItOiiitolliJ 

deeds were seeded for 48 hours eeati«a©u*ip la 


!■ C O 

-I, O' o 


;,i» a^tieea* solutisas of Mole seotie a©i& U>-»*}» Mol# 
tMlfrla ualsl 116 a) g Indole propioai® mold {1?«*}* 

* noloas soecle sold, i £kuh) * i*©id fv-»i* 

iloetia i&a>* ftdUl* 3yar«*ld* U&O awl eoaaariit iayUj 
esek &% feme ifferoas eo&se»trij.tioas 3 &&„* $0 t f®0* 3 DO 
and 1000 ppm* frodli *%««©**» solution* ©f eaofc mm .prsp areO 
after a laps® of 24 are tin© ©aft the seeds were •*&&© ^neatly 
%r*m £ erred la their respective eotteeatrafcfoas for another 
24 hr© of eoauiag* so«<s« »o,*40d la distilled wat r for the 
same period (Ohaaged after 24 fera) wore considered as control* 
Crested seeds were washed g fond to mmm all the wmmm of 
shMiiosAs ©oft fits® were allowed to &«?r»iaate in ^Ite.r id^sa 
meaner at room te&pora.:***** (2t*d e C * 2*12} * 

5*3UHrtU aUIUIa! I f Ccm\=osVt 

pare* 3 ■ .A*-,-©©- - . ■ <ir ..no© flitter of 

s«$« mwmm&p mme leted trees ©seels.. e*taflfaa» 

„oaclm nllotlea , 

4olo. ^.Qlg#...Mt r^ rl,:o41s «Sd el**© of t*e dfrCSit&S* ^Sfiisito 
sere sosSedl s© ’araiely la distilled water la 1 i 10 w/w 
r^tio for 24 hears* ftisllefl?* esss esseeieted hurts ylfe »* 

mmu em^ mmm&Mmxm* By j m mteummQM * 

li. ** lidgi# rmsa* «*** ©©nested 

situ their vs&etaiiir© parts ietset ant were »v«*»arlod at 
for 72 .;tmr©* fhes# dried harts ana grisss sere ©rushed 


r.jat9 pw0ar *mh of %hm mpmm ktolgr# tim dried mA wirn^A 
pm&m ©I' mmh ©£ the ®p tele* wm eoeked ia distilled 
wmXw fur 24 bow© 4m Is to w/v pgg. Wilt m®4 %mt 

salnties*® Qt tm mw&i type, hereafter k.-mm m leaab&tee, mm 
stored 4a eolottred £lbse betti©*# Immetihmtm were further 
diluted in % * 100 »/t rati© fef eddiag tppm&M&t* mm$A of 
diatiUod water. ‘Ibis® tso dilatloae t* a»S 10> *f all 

*be leachates wore need fm treating tm seed® of *j£*rd&al*« 

wen**! stein of a»n ®tt&ttla were ©oaktd for 24 hour* 
4a each of the neatiened tost solutions* wm 09fltf»l> ®#e«t» 
were soaked for the ease period only la 41 ® tilled water* 

Soaked seed* wore washed »■ food «a4 their stiff ac$ blotted dry* 
thee* wore then. geminated la pelri-dlefeee altar M^s «t r©e» 
120 * 6*0 4 1 * 44 )* ©so eaMtratURa wore regularly 
kept meiii with the eeaMfflalag teat ©olatioaa (leaohaton) of 
4b® desired dllufel &m* however* the patrol was noieteaed with 
distilled water ©x&y* woods under gemination trial mom washed 
tf£ glare la distilled water Min adding the mmmm& test 
solutions* 



fbo rang# la % be seed-weight (0*001% • 0*0172 $) 
and the eeed-ele® (f*00 «u^ * 61*06. .an 1 ) a® per table® -4*4 
eat 4*0 r*is§»«etlwlyt vae divided into the fel lewing nine 



mMmr tf tt»#» ais# 

«r®rt g@«da»tu4 *<|p«t«t*3gr ia XiatA tfitfe 

two liters «£ !&#**««*» ®s4 *r«*« r#g*3Url# tetpt nolst % 
mppl»im mtii,0im% mm&% #f sitliiW m*®* a* 
laurva)** a® «s$cri*«»t wm pmefwnmd at wn»«t®ef®jrataip® 
(2t*4*C * 2.12) * 

5 «?(*)•* H!H8« nn* 









iaefc of tbaae air dried osd imm 

broken ap Into oaall portiolea »a tt»«& oiaeod throa* .& i*M 
fficsis no* 200 before filling sheat in the tr**jje* bead Mere aowa 
cjai-cstosad on top off the toil* fray® wore irrigated at 
fr©n«oai intervale by lijgkt abaeara aaiag tap water* 

5*4 

Itjifal 2b e jp -to that the garolaatiea io effected % 
the internal eonoltiona of be ®;}#d ana vario-ja axt araal fact-urn 
Jo dlaeaaa mo perforamwe and to r«aoooabX>' eefclaat© tha 
gartalaatiaa paraaataga umar a given set of condition, it to 
aaaeaaary to fcoav tie aaiti^aonoioMl, behaviour 

of the aeada* a. great mater of atu-lae olid forewt tree aaed* 
bad Imm carried oat t mm tale point of view* m the bml& of 
this idea aeveral expertMftta war® create* ted with ^*o eadttla 
aeede In order to understand the effect® of various treatment© 
on the percentage ®f gerainatiom* Most ef tfeea# iaownviir, 
ear® aend noted adder w#rf Halted f aolXitioo * vmy, the 

iteitlt* time obtained are pravtd-ed la. fable® • Geiwtxiahlea 
atfle af a« ftiS48<fal soafi la depleted la Pig#** §*t 

a paruaal of the data* preaeated la fable **5*1# 
diapla^a that the geratantlon of a« aoad)tla aeedo varied 
IS yy gart their altos of eallaetiaa# the value® ranged fm 
- t»0 to H*0 perooat* -let cat v.«kao of avert*;# <MHroaat«^a of 
geroiaatleik was reworded la the eanpla of aoada ealXeated 
t*m QhmApmm foraat* Ote aveae * th# laweet tas recorded ia the. 
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©o©A* gothoroA irm for©©* with ; i#3 m& 4*3 

peroeai j’©a$©©tlv©2y la p»tvl««©i©!fco©# and 7 as* i*2 
ptrooat mp©**!*©!? la n©M©fy feeds U'le*- 5*2)* 

ft* «*©rt»©a©« iinm &«£*» *&* aswtor ©f day© after 
which tit© gexfei&atioa of ©©«& ©iurt>*l wo© aisia feand to 
vary with r«©;>«ot to ait©©* It mmg*& *•**•«©» i to a d##* 
tdtur tno eooziooo#*«ot of the l%h©»t ©w©r«s© 

valnt© of th© a e;to*jr of day© r©%oir©4 for th© inAtlotioa of 
£*xvinatloa» a© r©co?o©d* w©» 5*2 la. tfe© ©tods ttiLMeiag to 
^iCiravari xortat waaa t> ©r»i*jab#4 on top of th© feint t©**© ia 
p©tr4**di©fl©© * y& th© ©t*uwf hand# »h© fel|£h©©i ©vor©©© of 
«a«rg©a©« tia© roH'uir#© far ^©aaimtloa la mrmt$ fe*d# wan 
5*3 d%© * rtoo.ro-.iMi in tk© ®»«d lot© of two olfftrtat ®it©» iM** 
$©©©©©© ©»8 lnwwigttm* .©©©A© ©olloetod fro® Q'tsadpara xortaf 
r©eord«A low*©t ©r«r©g© of 4*3 mA 5*4 day© In p©trf«*di©;t©© 
t&nd im auraox? fc#is rowptotiwoly* fh© -^vtiokml Initiation ©f 
©©miaatioa la Ja*t 2 day® «©• noticed ia am© ©f tli© 
r©pll©«t©« ©oatalalae *«©A© fro® «&«iAj**r©* a©**Hih©r* ©ad 
mmmx for©#*©# Zb© lon«©»t p©rl©d of «to# soommA gb 
for th© ialtiatloa wn© B md wm .ofe«©mA la two 
roplloat©© of »<©d® from iawa®©©^ - on# ©aoh la oot-h» tim 
p«tri-*di#fc nasi fcii© aurtftry ©©A* 

«©» data m th© ©t bwnoai 1 of g©«»la»tl©©t a© 

©ft©©*©* ©y t©ap©r*tttz*© ©ad aaratloa ©f ©©©kin© la pr©n«at©A 
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SITES 

FIG- 5-2 (A) PERCENTAGE GERMINATION AND (B) NUMBER 

OF DAYS REQUIRED FOR INITIATION BY A-PENDULA SEEDS 

IN RELATION TO SITES AND THE SUBSTRATUM- 




in t?*!*!© t?*2 which that t is 8 e oaring o* nz-ama 

gradually fecrtaoeit the geraiuctioa immmtm® *ith fee 
l&creaea in both* t.,# t«ap«r*tare ai*d th> duration of sudsing# 
©eedo aoafcod at room teapereturo (id*#) eahi felted m average 
of 4 3*4 percent Oigerataatien after 4® hear* or mm of the 
soaring which wm «?3»dt perceiit increase la relation to fee 
g®rait»ti«m in control* **<4e soaked at >.j 6 U tcnpewature tm 
a »iai»um of 2* houfo tin®* ehaeed a® ararag# of 10*6 percent 
gemination k*£L** <6*1® pm*m& % over control 5* 

„ew?8r» the need# soiled at Im impwmtum of depict 
gradual deert* ee ia ggrftiM&lon .i»«rceatiig® with prog receive 
inereaee in the duration of soaking* *»n ararago of 4*8 percent 
U®«inati@a wae recorded la c ede eoakod for €0 hour® at 5*0 
temperature* 

■Table S#3 opeeific* t. e effects of j>ro~fce*t 
treatneat (40' J U) on the gotwinaAian bofeavlatur ©X .jo peadaie 
©cede* it inferno that aa incubation for two day© of m% oaoto 
attained aa overage of It *6 .percent g«mlsi*itie» euich vua 
nearly 41#4i percent gain over the control Viig*»* 5«3t)* 
thereafter* vith the- iMnw in the duration ©f incubation 
Cheat treutmant) of yeaned oeede a gradual decline la 

percentage va» noticed* la other «ord»* paeloaitiAg 
the duration ©1 heat ^ ^ead tee d«y» ml u oohatont . 

u/.\ . are of 40' 4* ©©©* ettfwd * *. ,„i.\ ■ 



CONTROL 




■ngsnsfgg Kjg 

50111 

Bv'il 









AS If'fBCtll) M 


iftS 19 iW FSfcrtl|»A 


P8S&J3&4&B g " i - 


dtjaasio* w 




49 m$M so nouas 


fgKI’&iUft' 


WUiVk» 


QiBM 


jtssAsrd arror, »«*• 48 




fill 







is ary (unoo©*©*) the goradnatioti tnaroikoed apt© 

5 of inoufeotloa .. ith 36*3$ poroent lAorooao ©»er control* 

Ineufeiticn of more man 3 dago heorooeoA the gemination 
percentage* 

fable 3*-. enprooooo the 4ai© ragging influence 
of tenporatox* and duration of hot water treatment a ©a tho 
.gemination oooaoro of Aa BQQdMl© need©* W»o *»tl* norratoe toot 
60 olnutteo tmtsfliKl of the Ooede in 30*0' hot eotor g&we m 
maisam overage of 10*2 percent g«*»ia©tioi» in ecepariee** to 
3 • , percent geiwlnation* as roooroed, In the oon&roi* frontmeni© 
Oelov mA or beyond yj*c temperature proposed door*©©* la 
, ofttlaatlOA percentage rogordleoe ©f %h© duration of the 
treatment (fig*** 5*4©}* front®® at® fteyooA 70*0 ioftperature e®* 
found to 'be 4etrlB©»l©l to 8©#d**gemi*i&if©ii* The longer the 
duration of euoh trootoeato the nor# deteriorating lap«et . 
it had on the total ' gemlaat ion percentage* at 100* C 
temperature# a fcreataoat of I minute gore only 1*6 percent' 

©f an ayspege geimin© * ion § whoreae* » treatment of 3 ainatos 
at iii® ©as® temperature gave a© lot*’ a© 0*2 percent of an ©reroge 
gemination* Shoo# the reunite bint that in f hi® eaperiaeat 
the method i©r obtain* a*, »a*te*m germination mm» to fee © taof ; 

^3-42 te^era are for 50 altwteu duratioa* . ■ 

lor Baiting' to taev t>„- effeo to of light eo&iitUm® 
on the gemination- IMltf of C*P<sa&9&* »©«d*» a 1^®^ ***• 
the fable 3*3 reveal© the fast that eapeeare of seed® to. - ' ' ; 


LU 

O 



Duration of soaking 

30/1 (100°C)“ Min-: ©— 
60/5(100°C) “Min*: o— 


50 C 70 C 10C 

TEMPERATURE 


CONTROL 


DURATION OF H 2 S0 4 TREATMENT (MI NO 
FIG- 5-4 GERMINATION PERCENTAGE OF A* PEN PULA 
SEEDS AS INFLUENCED BY (A) THE TEMPERATURE 
AND THE DURATION OF HOT WATER TREATMENT & 
(B) THE SULPHURIC ACID TREATMENTS- 














\ r % mM 

. 











light ©s* to coeptoU darfcaae* rolatiwl/ 
altlgaloo gemination ptreonftago* v® the at h«p hand® on 
enhancement la gerEinalion woo meeraed is dif fated light 
condition© (i"i c*- 5*3©)* amirago porooatage of g»iRtoitiea 
to ©nefc of tho throe light condition© total. 4»rle* fdtt 

light aad th* dtffu»* light a#i*# i«8» 5*2 aad 10*8 ptiwat 
rouepoetlYtly* 


eulnhario uoid ©a gorsla&tloa tahaytoar of a»Foadala oeooe# 

It to evident fro® the data that t&© iralphttri© ocid treatment 
has a retarding of foot oa tli» geratsatioa poaroontiag:©* a, 
latoifcis® of 10 aooood of treatment ©hewed 44*19 percent 
decrease la gemination la relation to control 4k*ji** tuaro waa 
4,3 pereeat gafttiaatioa a© ©osspaJPed to s-ao 1*6 Foment la 
control if%»- 5*4b)# mm m$m%* treatment e*hitetted an 
average gemination of 1*6 ?©r©«nt alaloti *ae» la fact a 
door ease of 81*4 pereent to relation to eoatroX* * re at we at® 










iaaiBte 


Ad ASVBCfIB Bf 


SaSLI - 5.7. (a) GBKKLIaKOH SLdQxZWdiX Q * 


in mrsmm cutm^xuAxi^ w -uus tuxim* 


UJivU 

mwmiu mm 


v \ nv $ gt*u 


OA?JJut*L£&lf 

*MW MV 


imom 

mwiQ 


% &&pllca*«j» of 100 oeedo ©ash 

m t pm rn pm% pm mUXlQB 

av* m av«t**©, £•/;• « otaadara 




lt:8 

effeot ©a gtraiwfctiea fc®fc«vloor^ all other wmlm uatft bstfl 
n^ot m m nl&nlt&mm* i mm®.m or 4#-.sr«*fc* in 1 sfe© aw&rage 

£#jnr.iuifefciott of i to Oti* of tftt four dlfgtoroat 

ooneoattfatlcau u*«d for fltefttftagj th# #«od# ®©u&#4 is t<KK> p-H;/Ji,», 
attaimd u nmium avera*:# of 15*4 jHMPOoat gpcs&iMKfciOft as 
against of 8*0 percent la ooatrol |^g*# 92*5 pnrmrzt imtmmm 
la th# gorttinatioa ewer the ooatiol 4#%*- 5*5u) * fhi» wow 

follow va tej W ppb/um %mmm*n% wfeteli ifblHIyi 11*2 
poxtuMit gerctmtioc «* a 40 pwrowat 4aor*as* la relation to 
th# a ©iibroX * 

Huririn '#u#4*r auxin tre*tMft&»t 

tar## »'o«rrttist sowdMogo with tricotylotfua oh^rmt^m mm 
wUfiid oa 20ta day of giMMiot (rtaw -27) eat o«ob la. 

100© ppm/i**§ $0 ppe/ 1ft* wad I000 pgm/i* i* tfftftliltiftUU a 
ooaporaUvo moousI inducing ptaot##yatb»tie art#* plant 
lMgth acuft Ohoot/xoot rati# of fa®## aborrouii iiloofejimt# and 
th# isowaal dlootylouo 15 r*pll#*t#* %ma obtained from, fell# 
rwwpwetlwe trtutuaat# sad free %b# oouirol m woll) m^ftllag# 
i# pvowldod 4a f at&* 5.7(b)# Tbo total 9 hot#ayftth«tie aroa of 
•ooh mi t&#»® trlaetflfto* _#*#4llJ*g« *r#»* ooa^arotiw#!^ X#a»#r 
thaft that of th# soma! *e#dilag# aaitr mpMtlv« msuLl® 
trmMmmtm m wall aa of tfto aortal s§#t4Xiiii,si aador ooatrol* 
aft ovorogo photooyotiwtlo «r#a of tfe* nontaX soo&lisga 
donti v <.l i.'iu . • ;* £* *» wboroiw* u&Xar roopootlto ' < 

tr**t*#*t* it imk» 21ft «%'*■». <r?5 ftf m wad; 150 «% ft® la lew 
pm i/iaa# SOpps/lba «od 1000 ftp/llft *i*<jft#felvrflar ift oonparltott 




■»» 


CONTROL 


50 100 500 10UU 

CONCENTRATIONS OF HORMONES (ppm) 


CONTROL 


50 100 500 1000 

CONCENTRATIONS OF HORMONES (ppm) 

FIG- 5.5 GERMINATION PERCENTAGE OF A- PENPULA 

SEEDS AS AFFECTED BY SOAKING THEM IN VARIOUS 

DILUTIONS OF (A) SOME AUXINS AND (B) SOME OTHER 

GROWTH HORMONES. 
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DILUTION OF LEACHATES 

FIG- 5-6 ALLELOPATHIC EFFECTS OF TWO DILUTIONS 
OF VARIOUS PLANT LEACHATES ON THE 
GERMINATION PERCENTAGE OF A. PENDULA SEEDS- 
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F!G» 5-7 A- EFFECT OF SEED SIZE AND SEED WEIGHT 
ON THE GERMINATION PERCENTAGE OF A- PENOULA 
SEEDS. " 




FIG. 5 7 B- EFFECT OF FOUR DIFFERENT POTTING 
MEDIA ON THE GERMINATION PERCENTAGE OF 
A. PENDULA SEEDS. 
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FIG. 5-8 PICT ORI ALIZED SCATTERED DIAGRAM OF THE 
AVERAGE GERMINATION IN A- PENDULA SEEDS AS 
INFLUENCED BY THEIR WEIGHT AND SIZE 
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• * ! -i» type of doroaaoy Us obuorvod ia 
^“*> «P.oi eo «1. 509, 304, ^ iB MBi( 

^*aaOoi*ai a^aaS: f .t3riO*S©a©* i MM # 


seeds of MB* Xogi^ 

species of the fjo^, 

i * , so 

oapiaii*««iii n&& .. . 

^soeee ^f*y*^*^ 

tre&t&eat oitb * fceohsaiOeX sesrlfdostlOB or 

is used to overeos* 




###*004 


• -«•«. 45, ,56, or „ Uh hot TOtw $. 
^owaoaojr <* those seeds. 


'**• be»» . 

of feeder to wit** **<*» considered to be « kind 

pontsaliX® t Option, ysee tbs ©oat is wede 

tsrotfitti earl-re**^ ' *P«©A#s pruaeoas u»4or a 

s##d**o©a 5 ti of ^ P^oosnt itnreet i^stioas « 

m to inhibit sstij* ^©«os t sees to lspeoo -sa^ Tomaso? 
better resposot of me P%l9m eerioa»i /# A ee^eretireXy 

4ttro.tioa of tfe© ti^ ** <l 18 oeafcad fci@ea» is a very aaort 

toUo • 5#» f 5*5 m& $4*4) 4iai, poor or 





no^lig it&c r»ap©».)e in ©ulphurie ©etc treatments (table - 5*6 
fimly indicates that in ^» aeodal& umM %m dtoraanoy i» not 
impoeed at ail by the weed-coat, ©ecoaafy* oaipMiri© laciis 
©*€~t have nwiitw) in da&agati embryos or tuny© imposed a 
uf s©c0Mas*|' doimamoy by mating way Iasi'S# easily 
through ife# etaiis that Ms reeaXtod in a very peer s#«*y almost 
mil germination* 


in tlie pro sent invastigationsft it appears that the 
fteoAo of 4 sr*Pj^Ai vert eoneiitvo t© fee th# the mol a taro and 
th« temperaicro* wucfi an interacting complex for germination* 
thought interesting* is not probably now to literature* slaeo 
many ©f the mmlm bav® ohmtm to b@ af footed by soaping 
tiioir seeds at a portionlor tomparatnro for gominatl on* ,*X«© ; 
holding piMHtafetbet ®«ed* at a particular tmpw®Awm hm boa 
Sow* to aarfcoaijr improve tho gerafnability of aeodn* 44 * £fcmn, 
it may bo ao^ootoA that Inhibition of so®4© txlggoro a 
jMNFtioolor metabolic eotaenes that j,» furthest* amplified by 
temperature* 


iiar3L«tj imbibition* the seed develop is the metabolic 
myotome noeoMury for grostb and the caayaio of 

tboe# cjratMif isnaymoi* may arise from two coarse© * they 
bo released ©r activated from ©misting protlnne# m they 
to oyntooslso* gg $ * -v© « e nucleic ..cl*»direttte* 

p*etol&»qy niheetn^®* / : 




Qm of the fiaaia*!# % mt 

tmpmmtnm la the pxwmxm of aia*it*ata moiatmrt «ao a 

otisulatlxm eftaet ©a tut aiteehoadrial metiibolia* within 

1 60 

tolerate* limits w;iloh la epeoifl* la ever/ mmmm * 
si eertaia liait a fall In tmpnsemtmm &u$ l faMMt 
the eatabolle aetirltiee la aeeda that r«**iiw a eoaparutitely 
wm 3 !!#*" teoperstore to gesadLaate * It aay aU© result in follare 
'of actlestioa of ting enayaes resulting la ger»iaaUo» 

failure* this night b# ea* of the wtttw for reduction ia 
germination pete*ata6? of ^•. pqoAoIj* «®«da Mbam availed at 5^0 
tooporatoro (fable - 5*2)* ixooaalteXy high tee- ©nature ea 
the other head aay iaaetiir&te© ms eaeysse end Senator* 
protein*# thou# apeettlag the easbalie aatleitlsa for the 
SeteXogMeeat of t m esbryoaio plant * tfeaoe# there vas gorttiaatlaa 
a® lew * 0*2 percent la earn bulllartiP (fable - 5*4)* 

t*ap*rat«*a reflate regulate eyaohraw of prmmmm 
in seeda h* #f testing on the raaotiaa rat©* asta ©haag#* i» th* 
thyeiaal state of cellular ©o«?©ne»t#t* ib seeds* t*ap«»ati*r» 
l&fluoMOt integral ioa of partial presssts# f* s gemination# 
therefore# a geaerallf prcaotir# effect of hi# to&pe rotor* 

(*h 3 b) so* aotlc>.;U itu* .*■ *0 u taf/ ML#. (T5®S and I^VC) 

or low v$*$) temperature 1 ® n». >#diila #•#!»♦ I'hls asrraa to . 
ss^e toov a select U*n for aeobealesia pra**atiag; ^eralaatioa la 
nature MM«2| after their ahedulag during the aid or 
the late period of winter a*ao-*/i» ■ .; * ? : .; : 


iti.fi roaulto of ih# m dry ana o$ asst 

vrostnsat of acsedy prior to plaei&g item to gomittsto gaidoo* 
t*ut a sluimui sittraiics of %m days «tw soot offootiiro is 
enhaaoing tha gottfeiasnioa psroent«%e of %m mm k*4 seeds of 

M JMfil tfiftAtt* tbo onsoaka* aaeao displayed that & 
*iaim©& oi «iva days tins was ae»t effective la ontaining; ftse 
goralnstiOA of the sao&a* iho#t* iindixtgif *r* *«• 
aeoerdaeos wit- tba foots that is arid y&ti attsl^nrid regions* 
the f6ros*»fleor» ca vfcloh moot of ftes '«®ede are s 1 osier, limited* 
f*e«se prevailing high te»f*# in mummt mid soft le lastly ion 
temperature is winter. Generally then® seeds giwitels at the 
©asst of rains lost after passing on iatanaely v !©i snA 
oo»p ar at i rely dry ewaner period# Henoe* in the labor story 
ooa&itloas* » pneMuSaeftMBt of »««<*« at eonpiirottvely high 
ts»per&taro than that of range aeens to he hoaofioisl ia 
initiating most of the s©#4® of d$*©12i£«l& 10 4 S«r*i»ete* ftm 
present Investigation epeeifioo that the ©o©d«**h©d temperature 
should to® tiiTO proper oonsiieratios in the proAsotioa of 
aeeiliaga of ^ ueoflul* # tooth# in the namely and la the field. 

as wide range of tenperatare tol mmm of f n«r#isi # 
aseda potentially favour largo nwnbar of seedling start*#. 
However, progressively tie higher temperature o- • eowes 
inerojisingly detrlneatalf lower tenperetare non* free s lag is 
demeaning* bat not fMKMMftSf so sires a®*’ of th® 
mm still Mm, to Sreafc seed-seat mad ipwwt# Air toarcrstsro 


of are oMtMMUjf vtaetitA m alttt Atkrtag aecreHicg 
m: r.er* .iosfevor# diree* tolar Xneolatisn oa & soil ttrfdte 
aad other ea*r»ettriii*ico of a isiaroelte any rtault ia 
ioaperatart* mU above the *t»e«phtrle «ai weald repressa! 
a llaltatita to tho tootling t»l)ibli»iawfil» 

litgttt 1» one of the teportant iaoiews tfftttiag 
seed ^er^i coition * slant the Riddle of Its* latt ethtary* *** 
role of light ©M iiwrlaeaat la geralftatiea h**» he® a dittttttt* 
is a great mi&ber of review artleler** * * * J§ 1 1 * " * 

444 # the pretest levi«tl|»iiiftf the genelttatioa* 
though low# ladle *t#t that 4*Pli£lA^ ooo«l» tad germinate ia 
both# tat light jsid the dark teaditiesi i<t£*« Ia .cleared «ou 
ia aaeltarea bw&um and thiohete la Sat art* ©a toe feaelt of 
the eXattieal ttatepta^ 1 it ale© sttfgttt the* these 
weeds are p fetttvftadlfS treat » aewewer# tie feet that t:*rt tret 
alight m& greater ge**d»*tl©*i Ja the di fluted 

light oosdltleat t ae la the dark sad the foil light# »» port 
the field etttrvaiitat la that there i© eetleaeU* latrsstt* 
ouater of eeetiUi tat in . the thedeii area ttader vegetal cover* 

* fairly tetter retpeaee of l*Pjga&Hi& gersiaafcios 
do® to pre^treatae&t with t m growth eele faeee pertiealerly 

IM Mid #4 eeggeet eeverel tftitpt* sat of the sett iaptvteat 
feasor® ia the ate* gewiaatloa li the rtlgftlve availability 

and activity of the growth »e*#te*#et* ft# treeing tf tee* ' 


fee interpreted m © result of tfco growth 
s*4fe® , l«iae.e@ rsga3.gt.lia® growth of tbs safety** 

iatsrprstotio* i© that tho ohgla of roootiooo or pfoeositoo 
initiate* by coat internal mA m mtmrrnO. fm&m «r# 
bypaoswA by tbs s^jlioation of fsrewife aoraones* *#r t&o 

p 

sxogsoous appliontioa of .growth hormen#© probably eimsmsstst 

K 

for « natar&l or sstr&iOiaittttoil^tflytaooA *ofiels«tay« 

rosins ore ortfenorlly sot pjwseai ia dry seed# bat 
&r@ forms* 3 $ iaeaiigiMlig of tbs £M*lftfttioa proamt* 09 * * 
fh$ first auxin formed) probably rslouaoa fro® & fcoam?~u©K.i» 
pool* It worn that la A« psa*qlft seed© benaA»«MUcia pool sight 
bo iofloloat an mo&mm application ©f this in fora of 
114 oompsnsotss tbo ooflolsaey which ia tom rogolatss and 
stianlstos furthor stages of tbs fosftixujktion process and 
alt loot tly rooolt la & bettor rsspoa^e of sprout 1 ng« 

It its aa sstsblisbsd fast % ut eu« plant *ay 
iaflass.ee tfe© gsrniaatio*# growth m& the «et«hslistt of other 
plant through the rolsass of sfcmloiftls which bo bomt'ul 
or btsftfisiol# ibis he* testa roforrod to m ’ailslop&tM© 
offoet^*. Is too iNNMNAt findings* Xsoohai## of a* catechu * 
a»MloM.os so* &«•* Wafol effect® on the aotio 

Of gorsim*tis» is ; u »yn^si^ so*ds uad tfao effect is iapromio#, 
with tbs imrmm in tbs mm* m tbs other bond# 

Isaohatos of i aslf-oo^pot&bility ) * .B«»>oiio s oortia » 


ZmfvSWl* «■* **WiM <“>*» » »>eaoi-loiia «**•<* aad ttat 

cmVy ot~VK e 

too Xovor love! of taoir oooooatrotioao* 

f\ 

It i« eaa#id«r «4 th&t &sjyLl£,il^S aS ^ 

fr r :-ilinrio all contain* »6»t efewdool tiaao? 

tu* ,„roup 'aeeoi***; •wspowrt 1 1 « mo«*»f t*M» ^ •*»«*•*• 
*©■&, £&ooftia«» 4®slot» ivuiooaoo), nnoncllco or «•»* 
e.;, m&mie cacpooa&o* fftto® ocnpoow&o pl«P ««*• ***• in t&# 
dorsauw or 6«3U$wi £*iwt&*tlosi of a ** Aw * ' h# ® # 

0uteti»e» ».* inhibit t,ho ^iia-oroliHa^tifc^latod «*»«*'" 

or irtxlttLt tiio initio ©otsbelto pw*»^» losing to *»«*»»»• 
is its® ^waiowtion* tti® ratio of of t»e# inhibitor® **• 

stirM i; ****** toad or ww mcogalw«r 0 ' J . »«* ***** 

that all®l®p«uhic oatoo|o»ooo ®»ort nor® than * traaoloat “** 
looaliood- offoe* ®a fch ^ introd action asft powiatoa©* of tH * 
opocio® la rang® plant oo»»ttnitlo»t it ^11 Iso 

MX 

li Groover* tho iiodiag* that tfc* inhi fci tory or tho 
•ttmlrtof? ar® produced bj «»# ohoaioal* pment 

is til® plant sxtr*ot*t i* i® ****** la 

•ffootoX* ProtoUx* «» ®ialo*io«2. activity of ®«?.>ry© te 
^S® «®*& as laflttoiooX ttador saiUtto dilution of th® ©o&ooraAeg 
plaat OJttraot* ia im**m*A or d®<jr®ii««i throng th* 

m **»* ••* Oosa®H«®otl? f tfeo ~®« l * w 

^ tgyri tt* **Uf« ^rootHf «»i mm *» «f» onto# 

poalUttJk? 01 * »*•***•- * . 



resells of seed else and seed ladiwaoeki 

lad ieute that *®41uii sited aeede of a. sandals were saore wialile 
ifem the large- ox the small else* stede« kat •eaparatively* 
the viability *m high ia heavy weights© -aweds folio wed ty 
the uedioa and th® light weighted seeds la a deereasing 
se^ueaGe* wteaiahiajgly eseegh#-' t«* heavy weight©! — large 
sinc4 seeds e#<e eery poorly viable# 1’ ««e ©feetsvations 
ioreed to infer that there »%.&% bn seat oaueee la failure of 
the seed# te oevelepe eeas&etslf* 

Heavy weighted eeede of a» P0ftdula oaatat&ad &mM 
WLmk # me tod end powder-like «il»$t.aaeec os ebaerved % eat ting 
thee# ungeral&ated seeds* it steam that in m&h nott-viable 
heavy weighted eotdo* fertiliaatioa ©c cures &m the growth of 
the embryo proceeded bet -was arrested# might be at a later 
stsge la its developaeat whieb usually resulted la the 
format! os of these iioo-vlable heavy weighted seeds* 

similarly* la wail sited sesd© a bulk ©f the 
eeapdaitlea wee of the aca-viahle ao«da *fcioh were the empty 
«#d«* rheas ©hservatfees hiiit-sM t© preeeae that there •%&$ 
to a failure ©f fertilisation in eeeh seed© or most probably 
the fertillsatioa ©oourred bet abortlea followed before the 
iaitiotloa of divisions in the e&g# 

at mriatio® is the gerslaatioa response of 
>i» pendole, seeds in different wold to deputes 


I 



1 c; o 

_L 


to relation to latere and to the aeration# 3w to pmr 
aeration ooxicKitiono in the tolaek soil and mill wmm pooror 


in. the past* the need® of . 4 »- jqfld nlu, displayed poor 
gemlnatiin ia then© two aiedia# whereas* relatively good 
aerstiem condition© ia the red mH .m& eery g®m ia th* 
sight h<rre famed mm$ were aw&$ of f h* rahal* to 
geminate* 


It 4o very deflnite&ly Known that deed germination 
is aft oot«A hgr oxygen supply* fhe pat torn of eiyc*a apt as® 
follow* that of eater absorption# ehldh enggent that tho 
mnplmtory proeeee may fa® clootie coupled with the water 
tip take la the progreoe of gemination* the primary role of 
oxygen ia* of enurae* a® the tereim©! electron oooeptor in 
oatotellMu 


#hea the need coat aoouymlat#® large quantities 
©f wafer* lgr mowing then In relatively high oeadltioan of 
seietare at la the h3.net noil or in the pent* gaeeoe* 


dlfffnelea ia hindered aaA the gemination inhibited* fhie 
condition in known m ‘mtee^eei Bnitivity* ' # mm mmm 

water nyy rosaali in a detrimental incipient gemtn&iiao* 
40 «de of •*«**> to through tmneceswfy 

mMising in the hi*©* anil and in pent# which eight bate 
moulted in tot growth #f elf »« erg flf reewlting in the 
deterioration el mete dertag ipe m i.B nt l en® , ' ■ , 


jg| flay * it to© doamaaiaft that tha»« 
tr@at»«at8 h«ar® iatapaaaaat affaota* tout ohcoM to® wasiatw# 

*to*pi*«fttty# it is ««**» pm*M* that p*th*«jro 

X®adi»g to g«fmlmatiom ®r® pramat ia i*PHSgl3ta »©ai®# a® 1 * 
tfegf »ra geared to mmh athar* fora ©v^r* t*» 'mhm iox- of 

n ## 4 to tt* eataraaX ootttttlo* X© <Mrt«U0f «*<*•*•* ** 

XatarsteX eoaiitioa of th.® oooi>« 

fin*®* aoa* iat#r actio® «pp*o*o to to® ro~po«*ifclo 
for garrXftafcioi* of &*&$$&&& ©s«i «itfe pmii«4#atia» *-*‘ sas 
Yorloti® ghpot*o& god ©to*»i«al a© «•!! a® tho bioXogioal 
f Mtovo* a® ultimata at* of «*®h vmtml ^i*v»r, 

i# «« mMum mm i»®X of tut opoaloo »*« t#2 » 0Jftlmsd 

gvovtiu a® of 4»l«Sia^ la «poa«**»®* totoitat 

a%Ht t tfearaiora# tot «m* 1M to it® p««liar ra^uiratcoat far 
a MOonMky high *as#«*«tw*# oaffioiaat ooafelog# oiffoooi 
li^m ooatiiio*# i©®i aaratiea Jtg,«gl&* 

Mu tum# Mttofoaftoiy s»ra~wavi*g traataaat© ham 

t»«a nor toA ©at far **fasi$» 13,411 %lk# *“**• 

4*X«f@& oat rotordod gt»i®ati.©a la tha ©a«4 i© atiXl m% 

teaaa* for ©©atari®® mao- h»* toaiaft to agrtaalto*** 

® # ®d® that- goatfMsto proi^tiy. tm mwM i* that *©»* of 
tar ottXtiratad apooie® ®P» eaa**;9«r«*ab aiafel* mi 
®on^araaaf« a aiaiiar otflWNM** wUX ^rotoatoiy mm aitfe tho 

foraot 9«MI® m mm vmtmx mm of tho 
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s§s®4# of woody plaata em. net be attained nattllX na loam 
»lat pijyaiologlo&l prmm»m ar@ l&woXirod in dolaye 4 
gam iaati©»» fk®% aM p«rfcM§po t&om only w*t ©an turn tis# 
dormwany off or on a® aaftdad wit& ©twoaioals and ©I* with 
Ote#s k aatbotls* 


foot tli at t 'm mm da bahowad dlffartaily aadar varied r&ogo of 
Juataaily* thm gar&iaatlon te#hawio«.r of »«©do of 
4» paadftl> hm not baaa studied, An datall and** *&• oftftfe&M* 
condition «f ta»par*tiirap light* ftalatava mM*» 
lasfe of faclUti##* at praaaat tfeo controlling «aafo&l<*a*a 
la ralatia* to tut#© airian&al tmotoam affaatiag g*wtn w© 
adtMiolisg and a nonfatr of ©watfolloA ©©jBsiitiOfsa ®ra available* 
if «£#ori»entol data »** ©ollaeiod and or lean, a strolled 
condition® aaoordlnc to a ©aeafol plaomingt tb* laboratory 
gemination paroaftta** *m ***• * high mprodoaifeility and 
%® a raaaattftiila l&dleator in ootiaating mmm'ty garni nation, 
porooatogo M tli® light of sotoriolosieml data* a mrim of 
aapaata* lore &r# Jaat aft approaafe to thin 







oospliested JwiviUB pmm&m® of ealX 

ditieleii* enlar^eM*! sad mH mgmmXM j»roitteii©a* fent 
with fta# owiufioa of the £mltlo®llaS.ar biglm* JO**®*® 
tii® plaaeaenea of gjrovtto fea» toeeae emmmml ly 
oojaplioated 2 treetA 4® asa esueatial ©ilaraeter of life 
or of Uvlag c®r«*oias» and is fey far Hi® awl ©oaflesi 
of ell %t m phyeiologloiki yroeeaoee'* 


f&* rate of greet* earleis vastly vltb 
differ*®* ep*#4e® of rXe»t* and eiife the mmXm 
mdm wftik* arrifffiaMBlaJ. ooodltle&fe* £*4*ftilM* of 
the fcafttt*§ 4 a Ahlih it 4® #jretfi%* etsetfeer a 

eoitivated field* forest* &wm%alu ***> m 








hrlmm % seoaoiat® mpe&tmm® «gri©yltnri®t» 
wamty trn miiMMSl t^Aohlcv© mttmm crop 
portonuna®* ffa*y relieve limit «tioa» cm plant growth 
and a© ©ajsteiisa yield© Catlett wiiMa th* genetic 
Xtaitmiiowi of orop) 2 ®^* 


Ml® defining gr®irth# too ®®p#*t® *» a 
peraaneiit ®tia»®» in »i*® and an im«r*a»« in dry 
appear fiit® fdimaalli to eoBSider# Mfeea growth. oaowr®# 
plant organ© Iwmm® in »i*o mad in dry weight* Both 
tb«eo aspect® together provide a prelude to 
growth* However $ growth os® t® defined **<& vital 
prooeo® wbMk brln&t stem* * pmmmmt change 1® ®oy 
plant or it® port in reepeot to it® mi®®* *or&# «®4M 
and voltaae** fbo» growHi io th® i mmm® in mm mA 



dry wig&t of a plant*. or ©oil* ObiOb omrnot to 
fVViMt S©iwtrtr f It doea not iaolaOo to fsoroiisi© ia 
»i«* §m to to tiptoe of rotor* 

6*2 Ji I f X I i 0 f U S I m a ! i 

4 otmprononaive re^iow of all tm at mim 
oorrM out in India opt© 198t in to fiold of *♦ Oi&St 
130%U8ftB2ii 1 prwrnnn* tin proaent ©taina of roaoaroh on 
eaviroanostal affoots of lonootn 1 ^* mmnt Xy* dll to 
roaalt® of ffiicroclinatio ©tudioa ©oaduotod during to 
Xaa* twooty ixm ia and tm wmtmttl 

foroat© at koferadna Sias boon roriowod*^* durront 
•drone©* ia f ©root laiorooX tent® roooarofc in Xaai* hnn 
ala© feton yrovldtd ia m artioX®^* dfailarXy* to 
literary mmpmltMm la Jour&ale iifeoot mm dry natter 
yroduetloiie ia ooedllngo* as iftfloonood toy Vae 
oorironneatal’ fm%om are «dao aimtobla*^* 

y» of tte neat inyortaat ©o^tri button of 
tit atotoeatii ©eatery oxyertontal plant physiology to 
«erl ©dXian* was to 4iii©i>r*ry tot toiX fortuity and 
©rop yialde w be Ja ert e a od ty idling inorgonie 
aatrloato to «©iX« iMit owe on torsr@&aat mm mm 
eenaa ntthoi of to not of plsat unS wnimaX doteia* 


198 


as® than raooarolioa m irartoai* imp#©*© of inorgaalo 
£©rtlli*#r* yar© carried out. oa& ax*# too auiaarotttt to fee 
itBtm 2 * 3 * 9 * %0 * *** »# w© wi» m § 2m$ 

m* m$ 3m m* m$ m* m, 4 o§# m» 4 * 0 , sot, 

fb» fortlXiaero or© atidad to soil to pretl.ta 
proper ooarlabNiat to the plmt la oxdor to folly 
stills© IMu genetic jmioatlala* aftregea is repaired 1» 
Xar$© qpaatitioa fey t&seet all the g&antal*^* Phoophavaa 
md pQtm&tm am other two of tbo throe major plant 
wtrioat® whiofc gotera ffe* overall growth of any 
•PM*** »*• 236 , ♦##. 

iron tfc» ©taaipoint of alaaral Aatrltioa© 
aitwgto sort omasaly appear* to fe© the growth limiting, 
factor tteaa aap other aaercaatrient la Mama eartifepa 
wdoailrs^o * 11 ® p©t»ioc play®' as Important role ia 
activator easy m§ involved ia wide rm^@ of pmmmm 
in&l'Mm ©tar* seri protein epatbeaJjr * 9 nitrogen 
application iaesaaeei the Meats* la ©oat of the 
©pooiea la a dry ($r®ooluati # *©r© ita principal affect 
woe to aanatfy the reewlte of different Valeria* 
tseeteeate 20 ^# Bj^eriaeat© with cm year old eeedliaip 
@* ;*-;orts that petneei**® i 


feraaoli forrotloa tmk Qtmwifermnm of tl» st«% 
vhtroas* ttm uitrogwn at feeth* low rod the high lorol* 
tfe# alkaloid ftniUoft and ©xtemsisa Aa 
growth s^saifiorohly* a rodaotiea ia harooti foroatioxi 

2*74 

wro a&tieeti la treate«at« w&%% 0mpMwm fortiliroro 
Sii# application of % i» and £ roro&tftA ia fewttwr growth 
aaft the hlwaro proAuotloxi of Eaoalg atrojarro&M 

pU^atlm* 18 * in M$^PWLMaMMM8aM* th ® 
rottor pro&nntlm m mil m phmpmnm uptuiM 
inerorood with the ®§» aa4. hi®** Imw ratais®4 tin 
arolntai ©f plMMytoftm follow % ttttst a«t th# root© ia 
##8©oa4.i^s ¥mtlXU*mtlm with attrogim 

inommmi %m Am of w&atwr mwmml* i® the MoJsto 
drowrt* feat phmwU®mm did rot*^* * 2a othor atadiwa* 
proplrot i^pilwatiaa of nitrone® ia fom of mt*m wm 
found to few d#tt*is»e»taS. for the MrvivaflL of i#«&* 
AppiirotiMi of pfcrophroro# hmmm$ nnm rot aff®ot®4 
tn» mrnum m%Mmmafc %4i * m 
®pplio*i4#» of aitrogti* ha® rot txbiMM stay 
ej^oiflroat wffrot #» the plant height^’ 3 * 

2a vmm % years* the plant horaoaro haro 
attracted much attention for thoir roprorolro rol* in 
grow th aoi thft iowwloproat of ploata* they ploy * &w4** 
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§m% in coat rol ling differ®®! p%m*» of plant life 
laelasiii^ efeoot m& root growth^"* and doraaaoy 

443 t 4S0 # internal dtff«raatiMloa of pla&t®t ■ 
Initiation of cantiaL a®tlT4y* ,v '* sfl«a diffovoatiatioa* 
shmiioI ring formalism, holdoollolOM produotioa and 
aiasral uptufet**^ »t®« » m* aim eomimmd to M 
aa dor %te inflow*®® of I wmems* 

la looking iMaedE offer tl» aoay botorogoaeas 
of of tuMMOMNi on growl a m& dofolopmat of plants* 
it is feflfeoat ttafr th® variety oad tb® rang® of 
roofoofeofe alioltfed by t)s©®@ «nfc®taii®®* ar® uni %m« In 
mmh of th» wk with bsxMMi gvtai diversity la iyp© 
of r^opoooe ts«s Mm oieorfod# ffe® r®»*>om*® obtained 
fr«qa®tttly d«pef*&®d oa &*tay factors* snob a® th® kind 
or variety of plante «»®cl* tfie part of fb* plant treated 
aad it® otoge of dooolopMmtf tfe® o&ennt of MM 
atoorbod and iU® Mad «f lioraos® ^applied* 

a Mmom is m chonieal 

rotator* wblefc nets a» fe aoaaoa^or* la plant® tfet® 
e.ssdeal »®®e®og®r 4® ks©*» m • lit® 

el«i®*«® of %hyimm*mm® mm mil mtHUaMd xM** * 

la)* 1%® .aavi-ias fife ® 
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(!>)« 'Mm gtoborolltoo* im%h of nldcti 
attoolofc# can oloogatleoi 

ie># to* cjt©na4n@ # e&ie’A iai&u&iat® cell 
A£irieiCii»i 

ti}» i'lic otfeftoM® gm§ vbloti sitoatotoo tl»® 
•eolltog or toodtooetrlo grewtii of 
eto&o md m&%»i m& 

to)* ffao afeooiofe adi* tfeo otfeer* m 4I toot* 
dtoeovory or notation to tho h^mmal 


rnm of$3loot& on ©f Zto (toioto Jtootto &©to) for 
Inducing 8®®<aiag growth lw boon roportoA fey aa»TOia® 
eortor©^* 4®2 # «gjm ottoR&etory offset of 




ciitflrsally os^ltod 1 m earl#© uitfe tfeo «a®n oeatrettoiis £a 




O0IMU* 


of tot are reoponaitto for tofsiMtofy affects on primary 
root OltoNpttM^*** Q&btmmlMQ mM (&4) feste toon 


mooetMtfttXljr mi to toiuoo #rt©a©io» growth is some forest : 

it toil*®®© fester »#®©3J,fig growth ©aft | 

©too* related ptmmmm to ooirotol fto»W^ f I 


Buko to poooifetlity to twmmm growth of toafe ooeilijijfO 
to trowfimtatte oto© to too moo growing mmm fey ; : 

tea£@f©mfi fM?»3>i#atl#a Of 04 waO OtoOT WMOe tOBl t fl^’^ , fflUy* : 

opptoostton of father oon**# of to moult#© to oooroooot 


4 
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growth in a doaoenuiag oraer eatotttittug in euiipnaoeion 

at too pr© in *©«* oaii mi£i 

$h® ©©©$ sowing toahafcgiMMi liiW® attraftto* 
taefe attsatioa la 1&@ »eoat yeast* V fo* tbelr role Sa 
optimal rs?©awry uad in r1^jp©i»® pie^etLoa of the planting 
©tael:* iJotatO© ©oatrltafcioii® fa«o fet«a ®*i# to 

nakc t2u» moot oooaon&ool ooo of watery «pi4O0' 34# *** f 

409# 410# 4Ht ^iomoO aftmMoXa&l*tt pattern 

differ© la p&mt part a* v«U m Im dii foreat ©painUtg© 
with alallar 4©*latlo©© la Hit aver©#© feoiglit sad tb© 
dimeter* Blowttt of kSlMMM, 3filfifcB» P &fl3bfl was found to 
i» aeslm la -fee epaoestat of 1*35 * 1 *35 a ©at of fb® 
four different spufiingo* fhe ataa uaraial inore&eat i&4l) 
was also mmlrnm la tb© •«*&© sp«olag" : ^^* j^ gjagjfi^BS 
^artlfili var* fc.qtfre px©4uo*d tttoatlal oil of good polity 
tAtb plaat denaitite (opaolaG treateaoate) of 14*01 oau 
'22*22/©^ aaa gaw a& ©©tisu&©d ©11 yield© of 152*1 oafi 
154*2 11 trmfim s*e»p telirtly 2 ^ * 

. la a forest mmfmtm r^jttatioa# el-teat® aad 
ill© »®il exist la tattoo*© oyti*A@ mlMmwM®* Cirowtb 
and diGirttatioa of tlftomt ©peoios la tb« resultant 
afftot of latoroatioa of situate ©ft* tbe ©oit^* ©oil 
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faotaara hum tb* wwyidii^' taporiuao© for thay coul.t to 
&mip related to prodmot h%h«r yialda^^* fbe growth ©ad 
tha nudity of faraata* wtottor naturally ©©earring or 
artiflolally treated* iopoode hmtmMjf on tea pliysioysl 
■aai the anviaat atetate of Ms® ©oil* ^ork on seedling 
mt®folX&lsmnt § nvmlrA mm mix etortoterlettw la 
relation to seedling growth le murm eroept uacao 
experiments % fr©«p^* etafilo® of etellar nature os 
ether spool m reveal that aiteh Jjflreetfiatlow ar«‘iieafH& 
is nursery jjraetieefe «nd ultiaaiefy la retains 
flastatioiM 54 * l0S * *»• 376, 449, 

$h# health oat rigour of Ms® entire plant la 
eosiitios»i % the di&trlfcatlea ami the activity of it© 
root** noil teatura is nor® *apert«Kt for proper growth 
of the root^'"* iiealtheir e®®41iaga of alhtata .attaina 
©ool4 to ©btaiw4 fey ©etiig rod ©oil rather than sixod or 
tli® Hath soil* the test are of rod soil ©©spied with It© 
fel^s penaeafeility was found to promote growth of root 
eye tea sad aodalatioa result lag la totter o«#dllBga346 # 4 
peegreaaeifa retatoatiea is growth of AA^IgJtkiai 
eee&liaga waa found due to poor aeration ©auoto by the 
high ©toy of the ©oil ©to It® poor hairiest 

etetue aa ©Maparii with toil propertiea i$A*# 


erg®le tetter Mattel* ga 9 tmtwsm ami too aierooXtooto 
**** retetoii to early height growth of gjyfflfe 

,r.tote glaote oad hytri* Xarolt ftoato 

* itsiiaMaa) 141 * 

to© fflwsory oo^ulrel ohoot m& root teMts of 

loblolly intone taete ) m& teort loaf v £jt&aMa&l& } >?**** 

Mtollng* wort meAlfled by toil texture m& wMUttuv* 
after totfcr tnutoySJAtottoa*^** to® to^ortoaoo uad aeed 
of toll twaloallosi to wIo&Iga to timhe** ^itduetiaa ho# 
boost, «®pteei*#4 to isosy report®# Matty p»wmw t tooreowe 
to toe blister yroieettea tea beta oteervtd by miofetog 
too epooies x&to too Bata ©a growth pattern of 

tegetetlen ao4 rtgt aeration. ntotot of *aoiot 4#®i4o©u» 
forwoto of i<wa wal.iey iwtoh or without a^mc* a. . rfttepLtn) 
oojigent tool the orgon&o natter* n»lfttwm re^JUs® and- the 
torture ere «oot toportoat toCltientiel soli factors to 
iooMtog too growth quality iw I rogo&Hfottox* of toooo 
fooooto^^# 

«oo4 else oml ante weight are toporbisab 
eharastorietleo s®s©#tet®4 with eeenilfig vigour# It hot 
been found toot «aiijr wgetetiw speolei* otoest 1 a variably 
Xurijcr l-ateiing* teen ;;i‘*«a :?u-. the X«®er aeote* 
SteU, oo«4e tew of tea been i®m& to give poor plant 
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e®tafeilBfeM*i fi@M f luoroo*;# ii» larg®* ~,eWh fca® 
fc©ot« wttmam* in a@®a sis© and vei^kit vitfela a 
mmpXm are ror loose- in tb* s««dling sis© In uici® rare® 
of plantar^* 

4 strong relationship of m®& wrt&ht wiiti 
e«rwMP«l growtsi factor* feu© b#@n *we£®*t«d in th® early 

4®®«i©pM»tti ®i mm smmm 

vm also found to bo t$w m»t Important foot®® of footing 
th# aiK© of oa» ^essr old eastern nfeit® pine i ^ljiao..at.ro.laie ) 
«®®dll&g*« fb® fea&iry a#«d« gersi& anted early* fasily anti 
tbe resultant seedling* uunftuo in a long* proportions 
than tte U«J* a®*** 505 Sowwhp* la i^toifflA...aaMyfc fh« 
mailer seeds produced tbe healthiest needling® ad 
ooapared to the large and tbe heavy seede^* thtm type of 
i oi'-.ufio *r l im boon os-i-or?©.. in ouao of ©ovoral ,> : :X«, 

4*M 

®rQp9* * 

# ■ 

«*3 M A SI A 1 11 U£ .1 If H09 

to* groeti* perfortyaa®# studies* &mmXmmm 
©eei© new ©oiled fvaa the parent tr»ee of 
50 - 79 on dfcfe ©la*» «e ' gee©ir a a eoded^ & » a ooapeelt 
euaple of seed® gathered «*j all the sir forest block® 
na® not#* She were ©end© ©ted la o»?*^tat© wort* 




HHMI 

WBeBSmagSm 

iiiiii 


ttWiillSil 

■asilisilltiill 


loreot .-iortoory at juagaafu* HmmX* 


6 *£io) a 4. X a 1 » o u * *‘1111 sui/iiKs 

IH order to irate# *m&Ubc*» aeeas of 
§,*P MMMa &<®m to 1 eiji 10 e$ stood 

aratoery t«di* the ##iiag *#» i®s@ to the laoaife of 
1906* tod# wr# Irrigated profastiy *?§£ aniag 
edleoent rives* water* la July* 1996# nbaa the needling® 
were nearly tore# mnthm ©14* they wore very ouroto lly 
teen® planted in to# perforates, polythene bag© of 6 ff * 1« 
©too* tor trmBptmtiagf apprortoaiely imifows ©toed 
seedlings were e©n#id#red* Initially tv# seedling# wro 
oetototoed la each off toe polythene fei^is* Us#©® bugs 
wore plated la toe oaaleearited® aad were ivgnlarly 
irrigated throu ugh omnnel assins tie sane river water* 


6*>it) 10100 0 1 4 M 0 If f M 

OitOWto 1® affected fcy a amther of factor® 
beta enriroaaeatikl aod to# physiological* It ha® been 
deeired very often* to provide eeoe mrt of qualitative 
mprm&imn to toe Moual of growth which Isa® beta 
accomplished by a plant or a iproop or plant® daring 
vari»»& breatneata to a glvtfi period of tins®* fist 
principal toAtoee# toot ha® toon mpt^rn for t hi© 
yesy#**# are jg| iofapo * 


O) * Imm&rn in 3U>a.th of mtm th® mo t$ 
12} * lAotoae# in photoayathetie areaf 
V3) * lom^e in xmnlmr &aJ .total of 

fcist 

U>* lummm* in girtli of the ooodliqs^oollor 







'<t 0 8 


growth* It hm mm towns* wMe mmptmm m ii@ia.tiw 
©rontti taM ium}* a S tow o?£tQ&a»wy~i.v&m$ 

f©n^ emmpt® mm 4*wlop#4 for um la growth aa*lf»le**3 

w* m* m* m § m § m* 


if)* ml&ttm Qmwtb Mm% m ( MM,) i it is the Momm® w 
wight per wait of original w«t%ht awar a 
4jiT«a intenral of tine* 




In (« 2 /« t ) 

$Hf -e <-J^v ^ fT*r:r 

*2 “ *| 


mmm* # f m& » 2 refer to whole plant «ty 
wi#it on two mwmmiv® mooMmm i f 
%* i» repreeeate the neoperlan X®q* 


(2)* leaf j«a hatlo (I ah) i it is the ratio of leaf 
aa?ea to whole plant dry weight* 


XmO& ii) « ***— > '■»**« 

f 

x mpmum.% loaf area aao the wueX* 

fleet 017 weight* 

if* *2 | 

W®^fl4hAMC 3f l ^ % 1r .. . 

“« ♦ *2 2 



U)« 3et mmi&i&mttm {MM} « It la %hm mtm «£ 
%mmm& In oxgr weight per unit leaf area* 
wa lag that ho%u weight suaft leaf urea 
art 3Uw>r««a»3ja^ *%pom£b%X®ll$ * Miotoeyatbttio 
tissues ether than leave® voitiA o£ eotaree fee 


tcticea into aeeomi# 


^* 2/^1 


44)* ml&Mm Leaf irewtti nat* 4itLy&) # It la 

aml@f©as to relative grant a rat® of the 
whole plaai* 

iXAtt C% ) * la tj • la It* 

«p A f 

If leaf area and <ury weight mm both 
Mmaeiag erponeatialljr, the following 
relationefcipe east is® derived 1 
A m M 


Growth la a high #r plant la afevioaaly a eeeplex 
pheatt&eaea* aai » simple mathematics*! f«unrajXatie& mm d# 
little sjore than enfeoff s*oia® of the £ »©t©ra 4ietati®§ 
pleat perfoimnoe* &v«» ta«a§ the oeaoept® ©£ growth 
aaalyeie have proved highlf mttmttm la staffing a 
pleat 1 ® reset lea te &aaf ®avi»a»atal eoadltloiMi*. 
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6*3U) Ai 

MhOJB pmmmt %h» osparliM&tal 

atoftMt mm ooactuotcd ia m to fkm affaetei 

e«e fa® tor® aaa to arrive at m «©»©X«wi©ias 
rag«dFftlag pmtom&imim* ®f growth ia ^aoifcicy» awMala 
BettiliagB* &* Mpartom* 4#si|p«i for it*® pwr?*®® wer© 
ft ihfra i 

Cl), inorganic fcrtlliatvft# 

U). 6rowth honson®©* 
i5)» wnmI aine t ao weight* 

14). nail <m$®*itioa®* .*4 
{$)* immi 1 %. 

aIA g| £fpx§ trials mm initiated 

feiemltaaratirlj ia tho uiiwtti «f iwgi»t* 1986. »# initial, 
growth »aaaanaMi«|« of th# oaadliags (10 r®f>li©at®@> mm 
*9©®«a®4 Jn@t fee* or® ImmiAm th® «*pi»iaBat»» 

ktaijr was o®a&*0t#i ia raaooriisai tlook 
i*eiga ra » l itatit fir® tlssaa* 8*®dlin&® ua4©r ©aofc 
ireatmata wtra harvest#©. aftar la math® U&*g?*®t*t987)* 
at ubith tiat the ®«p**i»®at® vara t*rsiaai*© t aswl mm 
limgllKfly mi wry ®ar®Mly tr&i»p*rt®6 to th® 
laboratory lupin Shari Coll®£« f Jtaail for oaHteg 


iwttimw srlttM#®* Data tm gtovtfo tiad®r wtaftom povaaotova 
iaeladiag trmh 4vy Bottom war® mmmmd *ad *eeoavfto4* 

ISO. 19 All 8 

flit ox^ariiscat waa mm mt®a i'm 12 mm&m 
\m^*9 1936 to £**$•• 193?) ior ®ta-ajfi^g life® affoeia of 
tiff ©rout Itvalo of te©yga»4® fertiliser© if?# i* safe *£) 

©a tli® grmrlti po*tf of. .use®® of «A» p®atlwla ssrtlliig®* ffeo 
oosiiiM of various eeasfelmtieip of four 
lovolo of sitTOgoa CD# 40# @0 <awl 120 fc/bo) *mi tin*®® 
levels? of leife ptospfeorii© «&& pataafe euofe 40# 20 aaa 
4§ lg/ha)« Xbo toe fertiliser® wow us#« 1» tows® of 
jwoisi* aitroit (flU^Klg)* m&Lm fe^ro&oa, pfeoaptoate 

UfeK^PQ^ZHjO) •** ©alp hate {Igi^)* tfca 

eosfeiaatiow* usea for taniaMata* la w«i#aa proportion* 

© f tho tfeioo f«rHU«N» la«l#41*g oostrol# aw li»t®4 
Is fata® - (•!« us® tblii Of tfeo total f*rtiXi«or 
oeaMsoftea wan app&ioft a® a tool to#® wfeiX® initiating 
tbo ©xportaeat aai the rooaliiiag two t feist tea® was 
tep-teowiwt is two aplite ooeh at as interval of few 
aonthe J4*g*# la 9#®*# 1906 *M ipril* I9f?* 

6»?U)<"11 liHU 1000181 

Aolaoi mm aattlis^a is pel^tfeon* 

feage ww® wot for #i# ©;•„ finest* aqpeooe uolutioa® of 




3?&BtLlsi — 6.1 


various Gomoarnom each vim a 
mmvm iitmwm, aim mvzm a® 


trbatmbit MmiE& m fjstmisga* mxs* 

aXZz> CLAd8£8t iCti) BE«.iiii£XE5i iSskHS} *$s|£ 


CHUWH 


xhe mt msvm mwmfiw mmma m 






2. F - 2 HqPqIL, 8 - 2 *3 S iVq H * 2 '. 1M ** 100 i • 2 HU B - 2 200 


3. 1-3 

4* F - 4 

r _ c 

P# M ** y 

6« J? — 6 

7. F - 7 

8. Jr - 8 


Vo^2 

4 — 3 

Wi D o 

1-3 

¥A 

3-4 

*3Wi 

K « 4 

W? 

8-5 


H - 5 

Vi^ 

8-6 

^%®2% 

E - 6 

V2*o 

3-7 

4 2 B 0°0 I) 2 

H - 7 

VA 

S « 8 

A 2 B lVo 

H - 8 


T AA aw 

500 

w - 3 

XBa — 

t@ 

If - 4 

XBA * 

too 

If - 3 

XB4 ♦ 

500 

m 

1 

3* 

IPA - 

to 

S - 7 

XI? A ■ ** 

too 

V - 8 



3* X - 3 VgEg S - 9 Vi u ~ 9 »* - 300 I » 9 • X* 



a2»Q%r|^| a IP : «*& ** IP 

V 4 V 0 H * 1 1 OA - too 

IE #4. «* .§0© 

AgBjO,^ H - 15 *!i - to 

W » -m. 
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HjP^ 

a - 33 

34- 

F - 34 

Wo 

S - 34 

35* 

F - 35 


S - 55 
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5- I 1 

Treatment 


Fertilisers 


Soil Mixtures 


Growth 


Seed, types 


Penalties 




ll t Composition 


maater 


$ Jf Q * 0 fe H/ha, I, « 40 % M/fca, » 2 » 30 i* */!*# ^ * 12® ^ I/ha 

Pq ^ 0 ^ P/ha, P^ a 20 | P/ha* P^ » 40 P/ha, 

% « 0 *8 K/ha, i£| *20 1 K/hm$ *s 40 fe I/ha, 

i i » sand, £ » Peat, c « Black son, i *, lei well, %1 # t # | and 4 

represent 0 *, 23 £, 3® £, 73 >, and loo i rnslrnm/m^mtUm 
respectively • ■ &| 

i 1M =* Indole acetic acM, 114 * Indole butyric acid, 1P4 » Intel* 

Propionic acid, • (tihtotUie acid, XI • MSMUm* M » fttiei* 

ilydraside, and col » MBtarla# coat* - &»*• * Control 1& distill# 

water, 10, ID®, aad ^OO represent eoneeatiattoiM of the bowses* 
in parte per million (pp&) , 

* HI* « Heavy weight and large slued, ife a leery weight and 

elaod, IIS « Heavy weight and Gffia'U clued, Ml » m Urn** , C 
Mi « liedisna ** Mluft, « Hello® dwell,!!. * U«ht M |gj| 

M^t ediua, Za m M^ht - iSm&U. • 

■ ■ 

i no* of seedlings pitted in per mmtm netet ’ 



mm sprayoa *to» ®to»* itoitotoi wiw. 
24 i 9 **ar* «•*• mm HH to 12 isisstoft* 
i#©iltoi» tot gvtwiti oaal^eto mm tos® aftor 
if <5 to|« to« tto of tli© last »pr«y* 


MW^Uk 8I1D * I £ X iSi) i g h M 
XMto *•** mamm& toftlvltoslljr to oM#jp t* 
tto« to ato» iiffiwwt a&t»gon«« ®f 
«na «to® u® itotiip am uoaxft is tb* tost ## 
f* 9 U»)«to* to m# sui 4 «p«irto®et tfe* sm* toutog 
sator #«®X if tii® mill# w^#g@rto@ «*»• smwsi 
to t » £ $ a oi*aa #«t««sto watowy 1 m» tw raiding to* 
ato&itoga* ShtoRtog w® im imy isoato* tint 

to«4tog opwrati&BU mm oarrtod @mi «% ^| y 









| HE 


int*rvsO.*# mm wxm mm lit &M *•** 

* m* mm »a*t* mm * mm ****• 

®* nmmsmm mMnm utm *•** mm : ****** 
im um»pimum mm* if*** & mm of 
In pol-sttmw *t®ftt t aiuai •a*****®* 08 
(10 r*sl*s®&ay MSmM •* ea*%iW> w®** 

record {mm** ****** *• M«^***» mm * 

•a 4 h Of fbt wtam Sin® and Wtlft* i' 2 ald.©' 6 *^) ^ 

!*#*••*•* in *&• »***& »ngo®t f#ae 
iMI# Morns* 0mrtM and dry eattor prodo©^ 11 * 

6.31*)-** • •** «3»H»l*iOSa 

4 , -4- im * 4 ma@& MIX* r§4 eoiX 

ttor Mil type® Hl*t #iWt 

HUMlttn eoBBiaerafi In *• etje***"* a£t8r il,,3 “ ii 

tbm a feed through X.».a* »»«& »“*•*' ‘ i00 * i119 ** * OIUf 
mil types ««• si*** to 4«*e«-t «W portion*. 

fMSf la alX 35 eon om^mttum mm pm*** 

■■■«>, of the 35 potting aUMma «et* * iJJ * 4 ia 
perforated polytuesw 1*e» of 6" * *2” •**•* * M ** *“**“ 
olA rained oeodltoge own treeaferr.4 ia «*•*» ******" 
tag. for etudyiag the cftoote of «M* ®<>a ««® 0 *‘ u “ “ 
the growth tehurteur tad hfUwasB* accumulation ia tbesa. 


&.3W)-* Sim*! 

She esperlosot was perforaod oo wlead m*m*w 



of 1 a A f> b atm rath©** % Um la wXp&uGm fe-Je®* 
Udmimg mmJ&lm %#m ourrlod cat %t\ about %'mm ao.it/-a 
clc3 soouil^,© tjftC>| ao that ©even liiffYjrmi 

©atOioHo© of a^aofa^ ?♦!» 10, 14#2» 20* «3 and 

51*6 ea from i&o&t to plnat worn ©sspXoyoi in ©rdor to 
®Maiiii*sg the MmttXm at 400 9 200* 1013* >0* .3# 1C oud 
1ft per square retor of ©j»a«e seop«ctiool& {&&:,!&** 6*1 )* 
woo doao re^ulari# at eeo&y fatereaio# £&nol3gr» 
©ooutios© oiuer eaoli £3;?*totog- trial.© wow hwrrootoa 
ilulf* 1W) for oaoXyftiag tti&r aver ago 
posfoxmoxieoe ana natter preduotioao* 


6*4 OBilltm 10 $1 

IBS _ forth gm im mm the felosaa©© feonofit©© after 
12 ao&tlis of rmimm tmmrnmlm ©a a^ eatluln m&XXXag,® «m 
eennsatoiiM la mattm %&}* C fe) fcM to) of the MISUm ~ 
S*2 # 6*5* 6*4* 6*^ and 6*6« the motion {m} of all tteit 





iooftta oio feraiiieere* ftrowti lume»3> <***1 vetgefc oai 


©eed ©is®* 9*tttJV «&ad the Ueneiiy, •» the mater 

uad total length Cos) of oeeo&laey root© and tin® eolXor 
girth Cm) of emdlisgo* $he motion CO) of the 
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mU f<tfe *** ttm of foot® of treatment® 

es tli* ttrtrag® growth inoswiaont® jlA*» $boto®yatb®tle 
a2?eu ic®")* &feooi length <*•}» &©ot leagHt <®a) f i-Xa**t 
loa^th <*&) «a th® mm%fz&&% Un&m ratio ®t K^dhai* 
icedllngii* mb lmtl$ ibt **etioa U) of t,h© f&m#s 
oiwpXoy tilt average Monos® m&wwUm the porstntto® 
moisture rnmrnm in leave®* aiattt* 4100 to f iota! plant 
as4 tli* Sfeoet/aroot dry weight ratio of A* ooatt«ia ooadlXi^e* 

■ts*4*ilit^ ii 0 © It 1 0 

It 4* the #®rt of & plant that grow® down int o 
tl» earth mi convey® mm wiMmmM to tho plant jh re? jo 
oaoherieg them Xa tfe* ®aXX* ihe obstriratloiui of the 
growth of root* in wooili^s under warlout 

tsperiwatiiX t m&t&mtm mm *uit* iatereotiag* 
ir«ate@mt * wim the mmbmm tart the aiolauo average 
Xoagtfc of root® wort ®s follow® 1 i & fovtiUMV 
treat***** (fable - «*«•%> it wo® £4.88 o» fa the root® 
of the seedling® getting a doe® of Ffcoopberu® «. 20 i^h* 

«i 46*32 on with a deee of mtmgm ** 12 ^ + #otaa®4» 

- 20 respectively* mat we® 20*00 j& aai 14*^0 # 
towo® out drop respectively over the control < 54*04 e»)* 
fhe aegtaHie mi the laiaiwa average diy matter pnwieetie* 
profit la the ea*a treetaeiii (fshi* ♦ 6*2 »e) wmm 
5»i?§4 i a**u 2*0f02 0 i» toe root® of the «MHNUisg* 



w* mwmtd 






* i ,v^t\ 
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uelt iiiowleogeiag the mm@ re&p®etiw& do»e& &{ fertiliser* 
'£imt wm 22*55 }* and 14*29 $ rlee &ai fall rnapeotlvety 
in regard. with tha Mo.- ©on yielded toy the roote ©f Vm 
eead&ngai UMHf oonturaX 13*0044 g) * ih* mrigo raeintarn 
fereamtage mm rnmimm 61*62 $ ia tm mm%m of tto 
eeedllage toeotow©4 with a dene ©£ Oltrogea - 40 % •#> 
AoBphovtud *» 40 * roiuiisaiuEi «* 20 l§/ty** da the ether 

©M 0 a alaliiw &S $0*74 i* tools tare co&ieat© war# r®e©rd©4 
in the seedling <* wot® haring a dose ©f J>ot«#eii»i • 20 
feta© were 13*15 si an & 6*83 ss In&re&ae and deereaae 
respectively ever the mntml* 

tta growth and the bio&ais© btharlwir ©f the 
roots na&er horsimal treataeata war© t m®r^® iagtoa a 
length of $9*50 era (9*20 f* profit ©wer control) la the 
needling* treated with 500 ppm/im and tine 
sliiixi'j&j length ©1 46 # 14 ©m 115*43 jfc lo©* owes* control) 
to the seedling© Irnlol with 500 pjm/O (fable - 6#5*h|# 
**• «*»*«• raa*4raua (3.3720 g) wad the sUntawn (2*6412 g) 
ew^a dry wight* were witnessed in tm reuta #f the 
seen luge applied with the ®%m$Jka& anapeetifn herne artl 
^aecatratlcna (tafcl* • Yfcnt *** 11*72 si earning 

wsd 12*49 s$ sheading reap entirely over the ountrei 
43*0182 g). s&e u, ,***;• aoxetore , ;:-v. a ** the roots 
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( Continued) 


F - 13 s jlt, 

F - 14 * AV* 

i.I* 

S' - 15 * av» 

8.B. 

S — 16 i av# 

il.B* 

J?— 17 t AV* 

a*B# 

F - 18 « Air. 

H *1*. 

F - 19 I AT. 

3.B. 

f • 20 l 4 Vf 

£3 * B . 

F — 21 s jKv* 

6.E. 

F - 22 8 m * 

*3.3* 

F - 23 * av. 

#• 3 * 

F -24 i av. 

n *&* 

t - 25 i av. 

8*0* 


0.5047 
* 0.0416 



152,8 30.08 ■ 59.60 

1 6.66 ■ Z 2.16 I 3.34 



137*2 

26 #06 

61*32 

Z 3*42 

I 2.48 

1 4*96 

134*8 

25 #82 

61 *76 

«. 5**6 

Z 2*32 

■ Z 3-83 

149*8 

23*12 

fk) # 02 

1 6*98 

I 2,74 

1 5*72 


88.18 

0.4380 

1 4*36 

1 0.0512 

37,33 

0*4181 

I 5*63 

Z 0,0228 

39*14 

0.4312 

Z 4*24 

Z 0*0334 


135*2 26*10 62*26 ■ 08*36 0*4192 

15.48 15.16 1 3.44 1 4.75 * 0.0234 


I 


136.6 
1 5*34 

160,4 

Z 9.78 

157.8 

1 7.% 

156*2 
Z 9#22 

153.6 
Z 8*64 

f 4S#<S 

2 7*48 
138*2 
17.22 

151 *6 

1 3*56 



0.4200 


81.54 
1 5*89 

81*63 

: 6.14 

mm 

» 5*04 

89.94 
; 3.46 


0*6327 


57.26 

1 2.56 

60*68 
; 3.82 

60*38 
I. 2*74 

39*18 
‘ 2*84 


30.68 
; 1.90 




I Contiauea) 




d * 2 * 


0.0528 


95.42 
' 6 *93 

mm 

; 3 . 4a 

39*34 

13*92 

89*40 
k 2.83 


$54*2 

0*84 




F - 33 * 4Y. 

i *»* 


6 if 48 
; 2*64 


3? — 36 t 4Y* 
H * B * 


28.96 
: 2* 94 


* 5 -aeplleatee of 9 Float* each 

Ifc5GS®)f I Xxeatae&ts m Fleet** refer to f&t&t 6*1 
4sr. * avdra&o, 3.6* » standard error 
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mve ;-j'j ^ :\v' V • " '• - A , 

{jmOj # gala ®mr control) mi tttalfian 52*9 $ 4a 
ti@®©ti**e with 10 pp®/IM (tj*96 f> Imii ovey control) * 
i!i® percentage BQiitm ©entente is the reet© anaer 
eo&trol was 61*46 £# 

while ee&Biderlflg the affeeto off tii® ©eed 

sig-e. 

Wight msA eeed^ea the perfforiwaac© ©f root© produced by 
^•c eafltla seedling©# il wm p®rmtmd that the average 
easimnR l»agth (37**4 era) md the bia&aea 

(2U71&C- u , ; . .•■ . .. . . .< Vm fcearg weighted - 

laetliur; a. • . . : .. • »,»© JLiSieaaa length 

(7*82 ee) tad the oiaiiim dry weight (0*>492 g) were 
attained with the u»e off light weighted «* large elaed 
needs (fable - 6*4*b mi 6*4*4)* ! £'m uverug© percent!!®© 
off the motet mr§ ©©ateaie preeent t?ore mminm 89*36 l® 
while using light weighted • aeditia else 4 ©e»4s ami the 
siinimua! 98*24 $ while arallltg md im weighted ** ©anil 
eiaed a tote * 

the tale ©boat the offffeeto ©ff v&rioa© 
eeapeeitieiMi of pottle aedJUi ©a the growth (fable * 6*5*b) 
owl the Mjmmm product!©* (fable ** 6*9#©) of root® wm 
M i avenge ncutiaca rest length 60*44 «*a i» the 

©eedllage grows egeluaivelp la ®wd aal the mimimm if 







I'jtfSil - 6,2. (c) SFfBOl OF VARIOUS OGMJULlkUUII* <** immmiQ mSILIiBjw (K p 4 A) M« Em A ? 44*03 

Ml H&fM FiiOiiUGflOS iM M408H$.4tE MOMIWAM CONTEKfS I!? AButtlidami 
SiSEDilNOS*. 


««*»« 

.^,s.. 


r *w.* mm mm mm 

LBaYSS 


3U00T** 


&O0f 


tom- i 

SIIDMK 

wmmfmft 

fjaiAimBHfs 

4 

B 

A 

B 

A 

B 

4 

B 





** 





mi m* iufio 

f 


1 

m* 

0.7656 

75*33 

1.3293 

64*44 

3.0844 

54 ,46 

40342 

37,96 

0,4426 




S.B. 

£ 0.0412 

I 4.52 

£ 0.0844 

Z 2.63 

Z 8.2464 

1 2.56 

£ 0.3646 

£ 3.18 

£ 0*002 

I' 


2 

Av. 

0.6056 

78*64 

0.9642 

62*58 

2,7296 

50.74 

3.639® 

34.12 

0,3538 




S.S, 

£ 0.0214 

1 3*96 

* 0.0726 

«»* 

Z 3*14 

£ 0.1532 

1 2.92 

£ 0.2424 

£ 2.14 

£ 0.0196 

3? 


3 

AV* 

0*5914 

80*26 

0.9412 

65.38 

2.7663 

50,® 

3.7080 

56*34 

0.3412 




8.J3. 

* 0*0628 

1 4.34 

■ £ 0*0714 

^ 4 *38H 

mm 

Z 0.8944 

* 5.56 

£ 0*2418 

1 5.50 

£ 0*0112 

f 

«* 

4 


0.3996 

79*44 

0.9194 

60.72 

3*6754 

52.86 

4*5878 

55.56 

0.2402 




3.J2* 

£ 0.1066 

1 3.34 

1 0.042S 

1 4*44 

1 9.1928 

£ 4.54 

♦ 0.JH8 

* «.« 

£ 0*0138 

I 

•» 

ffl 

a¥* 

0.6584 

78*32 

1.1076 

64*34 

3*5418 • 

98.32 

4.6494 

60*04 

0.3127 




*$ #j|i* 

£ 0.0324 

£ 4.36 

1 8.0762 


£ 0.2616 

£ 3.42 

£ 0.2204 

* 3.86 

£ 0*0132 

f 


6 

AV. 

0*6788 

73.66 

1*084 

61 #28 

3.4284 

31.94 

4.5666 

<4A m §,4 

0*3320 




t»*&* 

♦ 0.O294 

I 4*16 

£ 0*8346 

Z 2*84 

Z 9.1918 

Z 3*84 

£ 0.2136 

* > # A a 

* 0*0464 

y 


7 

m» 

0*5490 

78.32 

0.8944 

62*98 

3.6158 

33*44 

4.5102 

33*32 

0*2474 




S*8* 

♦ 0.0918 

2 4*84 

1 0.0466 

I 3.66 

£ 9*24.36 

£ 3*12 

£ 0,2162 

£ 3.76 

£ 0.0166 

i 

mm 

8 

av. 

0.6 OS 

74.34 

1 .8816 

60# 06 

3*5596 

53*62 

4.5612 

57*90 

0*2814- 




8*1* 

£ O.0274 

£ 3*9i 

2 0. 1 246 

Z 3.34 

Z 9*2664 

£ 4*M , 

£ 0.3384 

£2,74 

£ 0.0202 

y 

m k 

9 

AV, 

0.6268 

78*14 

1*8354 

66*20 

3.5932 

39.68 

4.9836 

61.52 

0*2914 




8*1* 

♦ 0*0452 

♦ 5*12 

£ 0*1188 

-£ 2*08 

Z 0.2728 

£ 3*32 

£ 0,315® 

+ 4*22 

■ >*|#' ' T | ; 

£ 0*010® 

f 

«* 

10 AT* 

0*9498 

30.22 

4*332® 

63*32 

2.9096 

52.79 

4*4624 

■ 57»*J 

- ®t5l#r ' 




S*S# 

£ 0*0926 

> 4.10 

£ 8.1442 

£ 4.S4 

I 0.1358 

£ 4.16 

. £ -0.2286 

; * .5 A® 1 

£ 0*0102 

i 

■#//# 

ft 

4V» 

0*9322 

72.24 

1 .5536 

63.20 

2*6674 

58.84 

4*2010 

60.13 





8.B* 

+ 0,0538 

W ™ w*jf wem- w 

^^3 

5 : 

1 4*16 

£ 0.2773 

£ 3*2® 

£ 0*211® 

14.5# 

£ 0*0164 


(Cojattou } 


(Continued) 


<ii) 




g « 12 

AT* 

0.9416 

76.94 

1*5262 

56.76 

4.7198 

33*42 

4 #2460 

5.6 *24 

0*5611 


21 # £ a 

1 0.0764 

£ 5. 38 

£ 0.0998 

£ 3*98 

£ 0*0816 

* 2.63 

«w* 

£ 0*1824 

£ 3.73 

£ 0*0288 

* - \> 

AT# 

0*9062 

76.56 

1*5002 

61.24 

5*3254 

57*36 

4 .3256 

59*62 

0*4911 


&*£• 

* 0.0622 

£ 3*16 

£ 0.1264 

£ 3.72 

£ 0*2172 

£ 3*92 

£ 0.3184 

£ 2*34 ' 

£ 0.0212 

F - 14 

AT* 

0*3098 

74*14 

1.3414 

67.62 

3*4078 

52*90 

4*7492 

55.74 • 

0.3936 


ii*S* 

£ 0.0756 

£ 4.44 

£ 0.1286 

£ 4.12 

£ 0.2618 

£ 4.84 

£ 0*2726 

£ 3.66 

£ 0.0104 

W ** 1 3 

AT* 

0.7364 

80*68 

1.3168 

60*94 

3.4538 

59 *42 

4*7706 

SO .04 

.0*3013 


«s*J2* 

£ 0.0822 

£ 2.86 

£ 0*1604 

£ 3.33 

£ 0.2764 

£ 4*62 

£ 0.1998 

£ 4*52 

£ 0.0124 

*jd 

i 

*g*A» 

m 

AT* 

0*8758 

75*04 

1 * j 4fe%ffe 

59*68 

3*3598 

59.74 

4*8284 

59*60. 

0*4371 


S.IU 

I 0.0456 

^ 3 #16 

£ 0.1198 

£ 3.18 

^ 0 # 1 04-2 

£ 3*42 

£ 0*2812 

£ 2.58 

£ 0*0108 

F - 17 

AT* 

0*7908 

70.28 

1 *3888 

57*80 

3*4652 

fit #62' 

4.7940 

59*42 

0*3835 



£ 0*0854 

£ 4.62 

£ 0.0644 

£ 2*98 

£ 0.2298 

* 2.98 
*#*» 

£ 0.1296 

£ 4.60 

£ 0.0164 

I s ** 18 

AT* 

0.0092 

80*42 

1.3396 

63.16 

3*4716 

57 #a» 

4*8112 

59*28 

0.3859 



£ 0.0734 

£ 3*98 

£ '0.2486 

£ 3 * 34 

£ 0*1926 

£ 2.72 

£ 0*2384 

£.5*96 

£ 0.0102 

? * 19 AT. 

0*9616 

80.22 

1*5748 

69.64 

2.9528 

57.2a 

4*5276 

62*84 

0*9333 



£ 0*0722 

£ 4*12 

£ 0.1232 

£ 3*42 

£ 0*3149 

£ 3.38 

£ 0.5412 

£ 4*32 

£ 0*0202 

F - 20 AT * 

0.9482 

78*56 

1.5434 

70.26 

2*6014 ' 

59*88 

4 * 144® 

62# 16 

0.5933 


8*3. 

£ 0.0842 

* 3.22 

£ 0*1628 

£ 2*34 

£ 0.0786 

£ 3.18 

£ 0*2204 

£ 3U86 

£ 0.0132 

¥ - 21 

AT# 

0.9412 

72.24 

1*5394 

65*60. 

2*6968 

55*6® 

4*2362 

59*32 

0*5708 


8*1* 

£ 0.0636 

£ 3.14 

£ 0.091s 

^ it A 

£ 0*2864 

£4*14 

£ 0*2986 

£ 346 

£ 0.0298 

Nf 

i 

§y- 

AT* 

0.9118 

76*82 

1 .3092 

61*74 

3*1710 

58.32 

4.SSQ2 

59*28 

0.4739 


8*B* 

£ 0*0714 

£ 2 #9@ 

£ 0*1726 

£ 3*60 

£ 0.2946 

£ 3 *34 

£ 0*3708 

£ 3*23 

£ 0*0264 

F • 23 

AT* 

. 0.8856 

80*42 

1 *4326 

65.33 

3*354® 

61.16 

4*8074 

67*44 

0.4380 


8*1* 

£ 0.0372 

* 4.1b 

£ 0*0066 

£ 3*32 

£ 0*1732 

£3*64 

£ 0*1024 

£ $.68 

£ 0*0278 

#* 

«* 

t 

AT# 

0*8266 

V9.JS 

nm* 

60*52 

3*4056 

97 .€4 

4*7634 

59*0® 

0*3987 


8*8* 

£ o«Qi$a 

* J.82 

£ 0.0634 

£ 4*22 

£ 0*235® 

£ 5.36 

£ 0*3918 

£ 4*72 

£ 0*0240 

f * 25 AT# 

0*9136 

79.58 

1.4924 

64.32 

3*2876 

■ 31 *m 

4*7SOO 

61*82 

> 0*4559 


8*1* 

£ 0.0244 

I 3.T6 

£ 0*2694 

£ 3.12 

£ 0*2464 

£ 3.24 

£ 0*3084 ■ 

£ 4*14 

£ 0*0324 
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68,12 3.3544 59*36 4*7366 63*26 ' 0.4121 

1 0.0198 

04943 
1 0*0164 

0*5683 

3*14. 1 0*0622 * 3*33 1 0.1624 1 3*36 *9.2734 1 4*52 10*3522 1 4*64 1 0*0108 

* - 29 av. 0.9416 80*02 1,5666 65.16 2*3752 54.78 4.1418 57.98 0,6083 

a.I, 10.0298 1 3.26 10.2016 1 2,48 1 .0*1818 12*98 1*0,2724 1 544 1 0*0328 

F - 30 4V* 0.9128 78*13 1.6334 63*22 2.3228 37.26 4*4612 ||«0» 0*5304 

*,4. 10.0514 1 4*88 10,1736 1 3.96 1 0.1652 1 2.72 1 0,1544 1 4*66 1 0,0268 

I - 31 at. 0.9156 76,58 1*3192 61*40 3,0978 57*26 4*6170 38*74 0*4904' 

a.B* 10,0254 12*96 1 0.3618 1 2*98 1 0*2164 1.3,84 1 0.1074 1 2*76 10.0296 

3? - 32 AT, 0.5842 40-46 1 *4062 67,24 3*3292 36.96 4,7114 59*86 0,4104 

8,2. 1 0,0296 1 5.54 1 0.2184 1 2.78 1 0*1928 1 4*62 1 0*1968 1 4,62 1 0.0202 

f - 33 AT. 0.8636 75.24 1.43SO 66.44 3.4078 36*34 ' 4,345® 60*72 0*4218 

S.B. 1 0*0314 15*72 1 0,1462 1 3*46 10.2668 1 3*92 1 0*2896 1 3*34 1 0,0212 

¥ - 34 AT. 0,8884 77.12 1.4736 . 65*84 3. £476 59.42 4*7232 62*1« 0#4f44 

8*1* 1 0,0734 1 4.16 1 0.0922 1 4.44 1 0.1892 1 4*76 1 0*3712 1 4*28 1 0.0134 

1 * 33 AT, 0*8994 79.92 1*4374 65,16 , 3*4238 53*08 4.861* #1*4# Mill 

8.1. 1 8*0482 14,38 1 0*0726 1 3.76 1 8,0896 1**98 1 0,2328 1 3.33 1 0,0298 

¥ - 36 at, 0.8492 80.6# 1.4382 66,36 3.4498 97,68 4*8830 62,23 : 0,4169 

8*1* 1 0.0414 1 2.98 1.0*0674 1 3,3# 1 0*1814 1 4*64 1 0,3532 1 4*8* 1 0.0112 


0,2 £48 


* 5 of f plaite each 

*• l&oXw & i tlit vaJ-aA* of leave* 

Itaiiu/I&OO * m »i®0 Sftllt 6,1 

a « mitfm l$h * * vmmrn 




It *46 ce length la ttoa swoU Lags §;mm ia pmm feat* ilie 
easterns awra^s dry eei&ht U.1422 %) ww obtained la tte 
wots spy@aai«g la a coll alxtnro oonlaialag •**** aal 
blaoti soil 42 * 1 ratio if volmee), nJmvmm§ t&t «i±itigQ p 
a^erag© tolexutaa (0*6§88 g) was noticed la t toe roots 
developing la solo peat* Maslana 61. §6 $ sad miiiisiaa 
&4*96 it isoisstar# no® present la the root® that enjoyed 
:>i»© blank soil and the par® »aa4 raepeetiwly. 

fto® effeet® of op«el% treatoeat® (fafcle ** 6*6.b 
oao 6.6* e) on the tootoarloar of root® mm m felltaai s 
items** mmMmm length (40.16 ea) v dry aatbe* 42.6282 g) 

•«* the taolator® ©oaten*® 468.22 jt) »f® doeoiseatea la % to® 
roots of the needling® £«® with a plant to plant spaeimj 
of 20 m$ 26 mu and 14*2 at dietiaoe reepeetively* 
dewater* ttoa Finlay® length (12*06 «*) f Meaaaa it *2624 g) 
aoietafe (61# 16 %) mm invariably ©hearted i» the 
root® ©f tilt eeedlinge ^apwa with a plant to plant spaaing 
of 5 em dint!®®®. 

flit concoct of tb® ©eeeiflary root® also varied 
with different tMaMata# Sfea saxtam and the alaiawa 
overage mmhm r of eeeeadary roota war# 45.6 and 26*4 ia 
t toe *##411 age <|ivea a dose of 1 tbeephoru* * 40 q/ha and 
Mtrogea **120 1 * ♦ fe teeeleg *» 28 ^toa respectively 
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('intis ** £*;.*&) that m»e . .md ..*'*10 . profit 

ima\ loss affectively nwr ^no csw .r©X *34*^# in trowth 
It u©» 4 '><*4 and y § *4 io ff> pj» A ' -aj $00 
ppn/i?A lively italic ** 6#>*u)# that wor# >2*?4 <* 

naa 8.74 #4 plus owl alauis xespootlvsly lna» that of %l m 
control (36*6)* &@ regards % % m nf Joe feu of seoo. uslgttfc 
as& mc'4. alm 9 tbs &oadLsim mma&t of 32*# ssoonslary root® 
wit QbfejilJiSii in til® atsAlisgs produced by tl» heavy 
weights# ** MAim oissai s*s&# 9 ummtm 9 tm ftlnlfttas 
mor m® «A 10*4 assoadary toot® mm prooursA thr«M#i the 
light weighted * large slash sssle of g+o aa&ala 
(Ml® - 6*4*®) • ffe# affect of varfoa® soil. ompssltlsm 
retool that tue mislsaw aver#®# of $0*2 secondary roots 
mm i&mmd la the esebXiag# grove la pur® ©soS* wsrsss* 
the eiaiw of l‘i*2 sseoadsry roots wars Mist ed la ttos 
ii®®41iaga grows exclusively la last (Sable - 6*5*®)* 

With rsspsst to the offsets dm to upus lag trials# tits 
myiasis rnvms^a of 50 secondary roots war# sights# in 
the ©eedliaga gfom with a plant to plant dlatsaos of 
14*2 o»# vhsrss®* la# siaiaus average- of 11*2 ssoosAi»ry 
roots mi# pereslved la tbs so® II lags grown vlth a plant 
to plant distune# of 5 m (Ml# m 6*6*®)* 




(Continue) 
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to© ©axiom auad ton citoiaajua 
asr^ve© ©* ^«© fetal length of Mocmdaij rost© la tba 
sassillag® «•** ji Ifljgft * 1© ItrtiUaifi i 94 *Q oc 

ami 93*8 m in Fhxmpmrm ♦ Totaaalm - e&ote 20 tg/hn 
4tf«l JUMgni - 120 Ig/ha t**®t»#**fcji mepecttoolp 
ifnbl# - 6*2*&)* flMl MO**© 11*93 jft and 30*32 > iaajr# and 
loan aaspacttvaly ww tJb© onatool 103*0 oin )• la ^rcwth 
Mmm m& # 92*8 m and 60*0 «s is tfca oaa&lla&s npropaa 
With too pfn/ZPt and 500 ppn/000 r»fip#«tiTr«lp ittOrtn - 
6*3*a#* ffcat wtr© 4*3 S* ©ad *.'2*52 i* rlwo aato foil 
vaopatttot ly to suftraaaa to tha control 130*3 ass) * la 
«#@4 weight aid s©@4 ©is© 3 76*2 on and 12*6 otu 4a ttoa 
••toltag* g#?®te»t@4 t*m to# Ittatijr wrikM** » n#44iaa 
eised seeds aad to® li#t ®#*<s*t»€ - laff«» ©le@d »©o4e 
raapanttool* if am# ** 6#4*a}* to e«41 «a»p#ni*to»a 1 
94*8 m md 24*2 0 © to to® Mailing* «r#wa ©xolueiwlf 
in emd m& to pant iXafel* ~ 6*3 *a)* in 

Ptaaitf f 87*4 0 © tod 32*4 a» to *b# swsedXin*# iwusia 
siffe a plant to plant dtotaaa# of 20 an wto 3 wn 
*¥®p#®tli#lf ifalfln • <#**•)• 

6*4«ib) 4114414 

it to too part #f a plan* wldea dkm&npn faro* 
to® ptaito «A fc#*sr ii^e# tognrdtoe murnllm «* to* 


SHOOT 

LEAVES 

ROOT 



f AHLB - 

6*3* (b) 

bfibct of nisuMEm coicsmAiioss of Various oeqmu hgai-.qsbs oa 
OfiOWfll INOKEMEHf OF pOOIIMffit M8MM aimim**. 

SHI &VftUfls| 

S&BAmNStf 

KIQIUSXHTOTIO 

AHA (cm") 

SHOOf 

X1JB& (cia) 

1 * 00 $ 

WK (e») 

®oi 4i* ii mu m 
mmm {m) 

fi-OOJ/AXMP 

AaUO 

H-i 1 

AT. 

137.6 

26.58 

■ 53.84 

a 0.42 

0*4937 


3.1* 

X 4*46 

I 1*26 

X 2.78 

I 3.12 

1 0*0112 

H • 2 1 

AT* 

142*6 

26*92 

54.60 

91.32 

0.4930 


« TI 

+ 3 # sa 

* 2*12 

1 2.46 

X 2*98 

^ 0*0264 

H - 3 * 

AT* 

)45*a 

31*66 

37.24 

88*90 

0.9331 


8*8. 

• 2.34 

X 1.74 

1 2 *86 

1 3.44 

X 0.9276 

H - 4 i 

AT* 

141*2 

26.32 

56 #$4 

•33*26 

0*4622 


3*1. 

I 4.36 

^ 1 *84 

X 2.82 

X 3,16 

* 0*0312 

H - 5 I 

AT* 

158*6 

37.12 

57.62 

94*74 

9.S442 


3*1* 

1 3*98 

1 2*06 

1 5*02 

1 2.98 

X 0.0202 

II • 6 s 

AT* 

16*> 

40# 78 

59*58 

100*36 

0,6845 


s.i. 

* 4*72 

1 2.78 

1 2*76 

^ 4*84 

* 0*0202 ' 

H - 7 i 

AT. 

139*4 

26*42 

33.80 

80,82 

0*4911 


3.K. 

* 3*16 

1 2.02 

1 2.16 

X 2*98 

X 0.0112 

I! » 8 I 

AT* 

136*6 

29*42 

34.36 

84.28 

0.9363 


1*1* 

i 2.40 

i 1.86 

1 3.82 

♦ 2*76 

X 0.0193 

H «* 9 * 

AT. 

138.4 

29*84 

53.48 

8$ 42 ' 

0.5580 


et a 

0 » A * 

1 2.76 

i 0*92 

X 3*16 

Jtll 2. 1 6 

* 0*0202 

II - 10* 

AT. 

142*2 

36.82 

56,82 

93*64 . 

0.6430 - 


»•!» 

X 6.84 

*.2*84 

X 2 *48 

X 4*48 

£ 0.0284 

a - it* 

AT* 

133*4 

34.78 

55*64 

30*42 

0*6251 


§#§• 

* $m 

1 2.66 

X 3*28 

* «*3< 

X 0*0156 

1 - 12S 

AT* 

136*2 

28,34 

57*08 

95.40 

0*496? 


•*9* 

: 

: 5.16 

~ 2 »04 

X 2*98 

* 3 44 

i 0,0124 

' 1 . 
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II - 13 

$ 

AT. 

148.0 

27. 46 




* 2.66 

1 1*66 

H - 14 

; 

AT. 

164*8 

23*42 



U»Et 

* 2.98 

1 1*74 

H - 13 

i 

AT. 

170*2 

24.23 



8.1* 

JS, 4« 14 

I 1*98 

K - 16 

i 

AT. 

136.4 

26.42 



S»S. 

I 3.66 

1 0.96 

E - 17 

t 

AT. 

130.2 

13.84 



8.B. 

1 2.74 

1 1*06 

i - 18 

i 

4Hw w w 

121.4 

20*06 



a. a. 

Jj[ 2 .84 

* 1.12 

II - 19 

s 

AT* 

134.6 

29*96 



a*E(t 

i 2*66 

1 1*06 

E - 20 

1 

AT* 

131.8 

17*82 



A.li. 

I 3.72 

t 0.93 

if - 21 

s 

AT. 

127*6 

19*06 



»i*E* 

i 4*16 

1 1*14 

H - 22 

» 

AT. 

138*6 

26*26 



»*.S* 

t 2*04 

1 1*36 
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pmtormmm ml a* P©adula etedXing - ©boot© uaaer 
fiiKi ,m» treatiaaat trials * tht data® ntggott that the 
umimm and Hi© miuimm av«v©g© vala©© ©£ it a length 
varied ©©iwidiorahly* in X&orgaa&o ferlillatris th© 
©©aim shoot Isagth ©f 55*19 s® tm© re©©ra#d in tit© 
i>0©iUiig» provided with a do as ©f jfitrogen - too d/ha 
ua4 tlie uiaiaaEi length oaf 2i* §6 ©a with a um>® of 
phosphorus m itfhm liable - 6*2*to)* Xhat were 58*19 # 
profit jbA 15*52 $ low respectively over the ©©air©! 
(25 *46 ®e)* Is ^©xmeiial txoataeat© th© saaiai© 

(40*78 m) aed the aiaiaua 117*92 m) ©hoot length© 

WMF* sltaeoM'd in the eeedlitsgs ©prayed %dih 500 pp»/ 
mi 100 tpm/QQU (Mm® - 6*5*h)# with 55*29 * and 
52*14 £ benefit and retreaelmeftt reepeetively oww 

(24»*£!d «)* deed polymorphim revealed (fatal® <* 
6*4*h) that the heavy ©eight©© ** taedlij® olaoi seed© 
yielded learnt ©hoot© of 20*96 an length# 

wh©r©a» t tot light weighted ** large slued @@©4© 
iwimoed mmt a of 9*28 «b average length*, 

irialat aader toil dtoXared that a aixtas© 

of Qsai suol hluoli soil li 3 I 1 rati© by volost© m 
the fetal la attaiaiag vm mmimm mm rogo ©hoot length 
©f 50*04 «» while* ©a the ©o»t*ary a c»;; poeitioa ©f 







mXMQt om aiMimmt cotfcsastuaxoiw o » i^iioaa oiowm 

Ml pJtODUOflOS AMJ J?KIWJS«Al« JtOX&Ull M 


XA&l 


iilSOMJilS 


iUXXO 


H - 1 AT. 0*8046 73*64 1*3642 53*26 3*0042 52*94 4*9664" 56*5$ 

»*S* 1 0.0634 I 2*18 i 0*0816 *1 2.18 1 0*1292 ♦ 2*68 * #*as|§ . + 5tt g 

il - 2 at. 0*8693 79*92 1*4856 53*66 3*004 53*66 4*4190 55*90 

8*8. 1 0*0244 1 3.24 1 0,0892 * 2.26 1 0.2904 1 SM8 *■ 0*2114 + 2.74 

H - 3 at * 0*9074 81*43 1*4966 67*12 3-1880 60.14 44846 ' 62*21 

5.1. * 0.0212 1 3.66 1 0.0422 1 3*56 I 0-2186 * 3*74 ♦ 0.2366 ♦ 2,9ft 

It * 4 AT* 0.8224 32.32 1*4072 ' 63*13 5*1012 62*46 . 4*5034 4i.lt 

8*1. ♦ 0.0202 1 3*78 I 0.0516 1 3*44 £ 0.2028 1 3*92 ♦ #.2082 1 J .44 

M-5 at* 1*0186 73*64 1*9973 69*24 5*1770 57*42 4*7741 51.82 

8*2* * 0.0264 1 3*92 1 0.0664 ♦ 2*06 ♦ 0.2764 * t.86 1 0.2754 * 3*04 

H - 6 at. 1.1346 81.02 1.6844 67*26 ^ 3.3720 63*02 1.0564 64.3 f 

8**. 1 0*0312 1 2*98 1 0.0814 15*18 1 0*2158 It.?# ^ 0.2|1I * 1*71 

1-7 at* 0-7654 78.44 1*3704 64*92 3.0016 59*32 4*5720 60.97 

8*1* 10.0198 1 3*66 1 0*0612 12.98 1 0.3166 1 1*$6 1 0*2736 £ 1*84 

I • 8 AT# 0.63-56 72*28 ' 1*3362 58*43 ' 3.0404 38*02 4*5966 56.16 

S.S. I 0.0264 * 4.12 1 0.0424 1 3.46 + 0.3462 ♦ 3.32 + 0.2852 * 2.70 

ti - 9 AT. 0*6872 60*46 1.3724 62*44 2*8110 59.94 4*1854 60*74 

8*1. 1 0.0212 1 3*78 1 0.0316 12.82 10.2926 * 3*16 10*1948 2 3*14 

1 • to AT* 0.9398 00.34 1.44*2 <•**! 3*2360 63*36 4*6782.64.79 

8.1. 1 0.0366 1 2 *86 1 1 0mm 13*94 1 0*2734 1 3*82 1 0.2254 ' 1 5*04 

« - 11 AT. 0.7822 33*54 1.3026 62*52 3*0958 57*16 ' 4*5984 ' 58 * 6 $ 

0.1. 1 0.0724 1 4.16 1 0.0916 12.18 *0.2164 * 3.72 1 0*56^ 1 *•*» 


0*4541 
1 0.0278 

0.4930 
1 0.0166 

0*4694 
1 0.0098 

0.4538 
1 0.0102 

9«988f 
1 0.0112 

0.4993 
1 0.0213 

0.4566 


0 . 0 1 3 o 
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mam 
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S8.I4 4*5456 69»B7 

13*U * O.5536 *2.*t 

. 

56.58 4.5212 5 9.17 


2.7343 1 33.66 

0.2752 1 3.44 


4*4766 53.25 
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71.40 

1.5098 

99*88 


S.B. 

1 0.0718 

1 4.36 

1 0.1012 

13.72 

S - 8 

AT. 

0.7856 

83.36 

1*2722 

64.92 


3 * 2 * 

1 0.0522 

1 4.22 

1 0,1244 

1 2.86 

8—9 

AT* 

0.7284 

80.08 

1*2464 

65*84 


il . B * 

1 0.0546 

12.86 

1 0.0718 

1 4*94 

3-10 

AT* 

0.9326 

74.22 

1*5696 

61.36 


8 . 1 * 

1 0.0546 

1 2.86 

1 0.0718 

1 4.94 
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g mt 

12 AT* 0.6062 

80.84 

0.9684 

67.73 

1.1274 

60,94 

2*0958 

62*42 . 0*8890 " 


iUS. i 0.0744 

4 #66 

Z 0.0924 

z 4. 06 

I 0,1056 

13.58 

Z 0*2694 

i 4*06 * 8*8876',' , 

a - 

13 av* 0.3802 

82.12 

0.3722 

68.94 

0.8152 

59.40 

1*6874 

65*26 , 4*0699 


3#2. * 0.0312 

Z 5*76 

Z 0,0624 

* A, 44 

■Z 0,3124 

13.72 

1 0*1576 

t 3*68 . , 4-0'*0||I ’ 

a * 

14 at. 0.5750 

79,96 

0.9528 

68.28 

? ,0948 

56*78 

2*CM^7( 

62*36 ' :6*IN8". : 


SUB, ♦ 0.0616 

+ 2,92 

I 0.0912 

1 3.82 

£ 0*2284 

+ 4.12 

Z 0.1844 

1 2*5# 1 0.0214 

J| m » 

15 at. 0,5178 

77.38 

0.8322 

62.54 

0.8976 

58*46 

1.7298 

12*64 '.8*1811',' 


8.1. ♦ 0.0464 

1 3.44 

I 0.0916 

Z 4.16 

Z 0.3168 

Z 3.44 

Z 0.2646 

lS.M 1 0.04M 

a - 

16 at, 0,6922 

81,46 

1.1732 

68 # 54 

1 ,6756 

60*98 

2*8488 

62*92 0*7802 


8.3. + 0.0482 

Z 5»16 

1 0.0774 

1 3.44 

1 0.2298 

z 2.90 

Z 0*2152 

i#46 io.pft 

a - 

17 AT. 0.7154 

80*34 

1,1926 

67.38 

1 ,3634 

5§*64 

2.5560 

63*16 . 8*8747 


8.K. Z 0.0692 

13.44 

* 0,0694 

Z 3*28 

Z 0*2144 

*5.84 

Z 0*1894 

4 3*28 * 0*0364 1 

8 - 

18 AT, 0,7018 

76,68 

1.1834 

64.42 

1 .7758 

57*66 

2.9592 

60*34 ' ' 0*6664 1 


8.B. Z 0*0528 

Z 5.18 

z 0,0738 

1 3*92 

£ 0.4646 

1-5*92 

1 0.2814 

♦ 4*76 Z 0*8332 

** 

a - 

19 at, 0,7192 

81.16 

1.1906 

68,24 

1.2592 

61.20 

2*4498 

63*98. 0*94*4 


3.1* * 0,0884 

1 3.12 

1 0.1012 

1 2,44 

Z 0*1012 

1 3. 12 

Z 0*2568 

* 4.10 1 0.0612 

a - 

20 At. 0,3668 

§3*53 

0,6106 

66,32 

1.0252 

61*50 

1*6358 

63.02 ■ ' 0,5956 


3*1* Z 0*0396 

^ 4*44 

Z 0.0522 

*3,96 

z 0.0396 

Z 2*94 

Z 0.1818 

+ 3,42 ^ 0.0284 

s - 

21 at. 0.7336 

.76.92 

1*2216 

67,04 

1*9548 

58*82 

3*W64 

: 62*56: 0,6241 


8.1. + 0*0712 

Z 3*96 

1 0*0416 

1 3*38 

i 0.0922 

l#3i 

z 0*1012 

* 4.66 * 0,0226 

s - 

22 AT. 0.4352 

81.80 

0*7224 

65*96 

0*9536 

58*56 

1*6760 . 

■61*82 0*7576 ; 


a.E. 1 0.0344 

* 4.58 

I 0,0544 

Z 3*82 

Z 0*9794 

1 3*12 

* 0*1656 

♦ $M Z 0*89^ ' 

3 «* 

23 at, 0*7328 

77.24 

1*2143 

68*26 

1.8978 

59*92 

3*1126 

62*24 0*6481 


8.1* Z 0.0442 

I 4*12 

Z 0*1012 

1 2.80 

1 0,1676 

Z 4.0a 

z 0*4142 

♦ 2*88 i 0*028# 

a - 

24 at. 0*6712 

76.52 

1*1696 

66*58 

1,5526 

57*16 

2*72*2 

61*28 0*7133 


8.1. ♦ 0*8442 

I 4,12 

1 0,1012 

* 2*m 

mm- 

♦ 0* 1676 

* 4.68 

mm 

■ ♦ 0*4142 

* 2*88 4, 0*0284 - 

a 

» ## 

25 ATI 0.7892 

mm 

1.3076 

67.72 

2*5644 

61*12 

3*8720 

*53*84 0.5099 


&*B* Z 0»0£ *4 

Z 3.32 

. • j \ i 
- :■ 

’ , ; y a) 

I 0*1048 

1 3.44 

'fs’tjj in * f < ! J /: 

, 

1 0*1466 

1 2*94 . 

' ■ :■ . : ' • ■ ■ ' = ; 

♦ 0*2246 

Z 4*34 1 0*0144 , ■ 

... A, . 
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2*5384 58*36 


0*1828 


VJ216 


8 - 35 at* 

8*1* 

0.7336 80*64 1.2618 68*74 2*3651 

0*034® 2.98 0*0876 '2,86 0*2166 

v . . . & 

58*26 

4.44 

' 

■ . 
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4 « average dry weight (g) # 
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againot 79*30 m t& the control (Sabi# « 6 » 2 *t>)« 

Menoee s 4*3390 g la nitrogen • 120 1g * ttiaephorwe - 
40 U ♦ Potaseitw <* 40 kg/h* (12*73 ^ ©acpuauioa) ubl 
3 * 6898 - g la lot teniae *• 20 ^/ha. (14*37 s* eontraottoa) 
in relation to 4*3342 g in control* 

(ii)* Growth .. orae&e* i« length s 130*36 o© is 3O0 ps»/ 
114 (14*13 £ earning) end ST# 64 ©n in OCX? ppn/cou 
(16*31 f spending) to contysnt to S ; >#S2 «® in control 
(fafels - 6*3*h)* Bionoia * 5*0564 g end 3*9146 g in the 
n-jae respective LcironaX treatments* Bbit -wore 15*37 ,> ' 
»re «ac i 10*68 jft lee© respectively ihm that of control 
(4*3826 g)« hoietore t 64*79 ^ ia 10 pj?t&/0» (4*72 $ up) 
m& 51*93 jl in 190 pp»/3 IM, (9*52 $ oowti) with rcopaot to 
61*37 ;4 in control (SaHe * 6*3*o>* 

(ill). Seed Polymorph!** *«• length i 58*10 on through 

feeaty weighted - Medina wtoeo. eeedn ana 16*10 on through 
light weighted * large slued a* til* (Sable - 6*4* h)* 
Blottagg t 3*9272 g ayah 1*0720 g la the stei respective 
©stegoriea of weight ana slue clashes {tM® -* 6*4*o)* 
.cloture I 61*36 ft to light eel ,hteu • large Sind seeds 
©ad 56*47 0 to eetiisa weighted » aaall wised eeetla 
respectively* 

U?)« atoil eospeeltione {*» 2##^g%|l t $0*50 fflg| Jygj & ttl&tllMI 



241 


’i‘rtl2»a • 6*C*ia) «« 

a, „««*>! £¥/ is. 4 "! 

yii 2 noa<&* 

it.HO $0&tl 

x&ifcrau tea) 


liwOfa «&£?& 

Syl4#*M a Mi 

i«a5 WEr 


' 



&n*ia 

tfytlBJS& W& 

OS C « MWOi’o 

lift»AlSU OJe 

»>AU * *iu02i? 

v^XiXiAA 

viiW «2 & i PlsAsOA 

11 *» 1 

AT# 

It • 20 

32*40 

0#4i 


0*0# 

* 0*48 

♦ 2.36 

^ Q#Q2 

0-2 

AT# 

16*80 

45*26 

0*52 


8*B* 

■* 0*62 

* 3*12 

♦ 0.03 

S ~ 3 

AT# 

28.40 

88.24 

0*68 


0*1# 

Z 0*58 

I 3.38 

I 0.04 

J> •* 4 

AT* 

30*10 

85*26 

0*68 


0* Ac 

^ 1*44 

1 3.56 

* Q*m 

p — 5 

AT# 

29*i0 

87.58 

0.18 


8*1* 

* 1*76 

Z 3*54 

I 0*04 

%o 

» 

a 

AT# 

27*30 

84.18 

0*68 


4* A# 

I 7*44 

I 2*32 

£ 0.04 

0-7 

AT# 

17*40 

77.82 

0*68 


8*&* 

* 1.06 

1 3.7# 

1 0*06 


* | of fit# s&a»#» @i«is 
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at*. » satmt not 
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a& U d2*0^ 

of mma m& him a mil 13 i I rati© W V0A 

_ « 4*92#S a**$ 

m in pure 9 ©at ('fable «- 6*3 *b). Bios©* 0 1 
1 #1756 g in the nan© respeetir® ©©erpo**!^'® 83 
(Sable - 6*5.c). 


Vr). beaiity *» length * 59*58 on (©5 881 

20*42 m {5 m apaaiisg)* MaaaM * 5*^* 6 ^ 2**-202 « 

#*^6b gad 6*6 . ©)* 

in the ©mat reupeetiv© epaelng Uafcie ~ 

Hoi© taro $ 60*53 ,;■ and 55*03 f v in ..0 0® ^ 5 “ S1 


respectively* 


6*4* i«) » S 0 0 ! • i 0 Of *£ & $ 1 0 4 

„ . .. . . „ .i A 4Mid by jilvibi**# 

thle rati© is usually oaio*«* &w 

_ „ ^ _«*.» the 4*7 weltfb* 

the Jiafiki fy*it seigbt or aero eon®®**# 

©f sboatorfoniedt by the ease param«t® r ® f tb ° mQim ’ 

tonaad derlag the growth perleu awier ©#»®i* Wl|, ** #a * 

auyft— «■* ami 

©sperlsmt-wiee results lnuleatt that ®°* 

„ „ ^ w ^ ^ , 4 -a*© aiffereai 

the sdaiewi shoot - root ratios varied ** 

treatments a® fallow t 

it). Inorganic fertiliser® *• length * 0*7453 in nitre$® J 

• 120 2 g 4 . yeteeelWB * 20 ig/ha sad 0«J>^ ** rfc®aphar*» 

40 ^/fca respectively (fable - 6*2 *b>* ** # t 

high sad 29 #55 It loo ovor the control *°* 4 ’ 

0*6083 ma 0*2474 in the Mi mmm t** 0 * ********** 



TiU&l - 6 . 6 .( 0 ) 



EffBCU yi BiflalSY / (s') OS 351B »W Mifflt 

2COI9SUKB COHtSKfS IN HBjj 


SHOOS 


SH&ASHSHSO 


*v. 0.§074 70.10 0.957S 58*84 1*2624 91*16 . 2.2202 ||*^ | 

3*1* i 0.0768 Z 3*22 1 0*0616 I 3.66 2 0*0784 1 2*98 2 0*1052 * 1.84 

.iv. 0.9982 78*24 1*0202 61.32 1*3214 52*28 2.8416 55*17 

3.1. 1 0.0324 2 3*64 2.0.0494 2 2.9® 2 0«1066 2 5*16 ‘ 2 0.1642 2a.|| 

4T. 0.6750 78.76 1.2538 65*14 2*5356 ■ 55*48 3.7894 56*12 

8.8. 2 0*0444 2 2*9® 2 0*0648 ■ 2 2.43 2 0*1154 2^*44 2 0*7818 2 1*53 

AT* 0.7398 79.28 1.2644 99.84 2.6201 5S.22 / 3*3346 fMt j 

»**• 2 0*0426 2 3*12 2 0*H82 2 ^*76 2 0*1364 2 5*16 2 0*3612 2 2 *04 

A*. 0*7366 02*64 1*2596 66.94 2*5933- 97*16 ; 3*8984 60*93 

8*8* 2 0.0226 2 3*53 2 0.0516 2 2.16 2 0.2068 2 2*5® 2 0.1394 2 2 *80 


0.4.17? 

0.0256; 


2*6282 - 57*94 : 

0.1986 * 2*48 * 

■ 1 . 

2*5720 58*04 


5 it.pXio.tM of 5 plants aaeh 
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vtoafc„en1»o 37*64 . loto mi , 44*10 s . 1 090 than that 
of tha control 5*4426 U'ubi© - £.2*e)* 

ill}* ororjtt orsaone© ;• s #684;? l 42* 62 profit;) 

lx, 300 ? ]>©/ ^ a# aui O.j 4/ i2C-.20 ,* less) in MO ppi/Owtt 
with re- >oot to 0*4013 in the uo&trsi liable - 6*3*&)* 
Jlo&u&e s 0* .-j 41 Isa 500 ;)pia/*j3 t 53*53 > bouneo) anti 
0* 201 to 100 ppe/Ort (6*92 ,> urop) as against 0*4321 to 
the control liable - 6#3*ci • 

Uili* seed i*oly©orpkto» i* length a 1.0588 to light 
weighted -* large aim & seede am* 0*5602 to heavy 
weighted *» meals® sised seeds C fable * 6*4 #fe)* Mimiusu i 
0*9519 and 0*4456 to the ouae respective oategoriee of 
tieigMk m& el m daeeee (to&le - 6*4*©)* 

(to), jail vfon ->00 it torn* 1 - Length 1 0*9895 to pure peat 
'. ' . ■: ^ . v/”; ’) *. .16. ,3 

in a slxture ©1 peat end black soil (3 t 1 ratio fey 
volui.o) ami 0*4234 to a mixture oi fetoOiS soil sad red 
soil \ 1 j 1 ratio oy voluos ) * 

( r) • jemslty i** 1 0*6332 lo> plant to plant 

epeeitig ef 5 er end 0*4815 to m tofeeteeeii distune# of 
20 ost (i’elft# 6*6*fe)* Monsi 1 0 *? 531 to 5 <m epeetog 




TREATMENTS 
(Please refer to T ABLE — 6-l) 


FIG- 6-8 EFFECT OF SPACING TRIALS ON THE MEAN 
BIOMASS BENEFIT- (A), AND THE GROWTH GAINS-(B), 
IN A- PENDULA SEEDLINGS- 
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tried® mi 0*4307 in 25 m epuctag troataeat roopoetiwiy 
(fable *» 6*6#©)* 

C*5 1 ii ! E HI ii it I 4 II y H i 

m a foroot ®maym%m t estimation of ary Batter 
proo notion ty t rm and tree Mod ling© end it® distribution 
into the etera wood are of print Inportanoe* In view of the 
rising dontuu of rood* it is imperative that the foreat 
renouroee be n^nirlaee from the land devoted to forestry*^ 
wry natter production i© the bey function in tfca 
©coi@,Sic&i and soololouleul life of plaai^* Bi® 
o ©termination of dry matter production *$ the plant® 
al*ay© constitutes tbe bael© for further studies in 
production dmio&f' 

tirovtb 1c affects* by the footers which 
affect the activity of pxetoplaasu It io affected by a 
largo mushes* of factor© both ©nrironaontal uni 
physiological# fhyaielogloal faatora sag Include 
aba or,;* lion of wafer* i , : io* . ., ,; grctiooia, 
respiration* ©nay»© activity, horoono re^ulationa etc ** 
©her©*©, eavironaoatal factor© auy ocnprieo of both 
olimtio ti o-od japiii o influence e* 

Sk v g.t va.\i 3. certain 


environmental factor® nay bo reflected in seedling ©i m« 
4 ; water root growth of seedling© promote© the ohanoe® 
of survival of tree seedling©* Xhe eaviroment to 
which the root® art ©*p©@iid ia usually »wjf different 
free that w loh the aerial organs of plant® encounter# 
iieoau&e of th« reciprocal influence® between root© and 
xope of a plant, effect of any ©nviroaaeatiil factor on 
the development or philological process#® of the root® 
alttoat inf axially will be reflected in the behav lour 
of the aerial organ® , 'and vloe-verea * acne®, a amber 
of investigation© here been made on the ®e called ©hoot * 
root ratios ia plants* She shoot-root ratio 1© 
influenced bp reciprocal correlative influences between 
the axial parts of a plant and it© roots* 2he hind ami 
nsgsltiue of those correlative effect® depend largely 
ttnoa the eneiroaae&tal conditions to which the plant 
is exposed* 

She plant growth ia controlled by interaction 

jQflf 

of hereditary and environment el condition* • In a 
particular not of oavironsent, It la the capacity of 
tit# plant which in responsible for better grow th, It 
has been observe! throughout tbs glebe that the 
initially iaduoeil differences in the relative growth 
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rut.ee continue to widen throughout the life of a tree 
crop and eaOh inoroaoe** result lit a substantial 
reduction in the length of rotation ro^nired to soMifi 
a ©o® elf led volume* 0 » 


.- „v* ,k„ . ' t©‘ in wo lob the 

need ling growth of it© oonatituent ©poeioe no; y he llai&teu 
by several factors* Of thee® the nutrient our>>ly is the 
easiest to alter by forest aa»geae»t praotieee* tim 
study on each information will he useful not only in 
predicting suooosoional patterns but alee in developing 
cultural practice lor stimulating grout h of planted m 
natural •iiardhai* seedling® on forested si tea* 

The genotie and envl roans© tol factors 
involve a in plant growth le sore basin then the supply 
of olemente of which pi ant natter Itself in ooastitm&ed* 

. ; , . -I. , > i:t v!io r* increases with -vv» 

supply i*m deficient to optimum sad tneaoe to luxury 
levels much depends on the relative fcaluae® omtng 
elements within plant tissues* 2n forestry, mineral 
nutrition is especially significant bceemeo nutrient 
regime is one of the principal environmental factors 
over tr’defc, within eeeaemie possibility, a one i«*ree of 
control mm be eneroleei 4 '^* 




j& ram, t he yaprdewantatlon of ©oil nutrient 
It tel© In thie wtutiy with nitrogen fertiliser® re® Sited 
la develoowmt of corals or able vert leal eiruetsre# 
additional supplementation with p or x or P + &» iiowvor* 
din not alter this roepooee oppreoiafely eoggeotli^ ttoe®« 
tvo elenent* were not growth Halting la thi» trial* ill® 
general effect of nitrogen fertiliser on the ^. mmx&A 
m®:i lingo vui to produce nor® leaves which pvmmmh ly 
had a greater photoeyathetle potential a® lad looted fey 
increase in the dry weight aad shoot- root ratio as w®3 1* 

fh® reduced reoposee to P aad nearly the no 
reopen*® to & My reflect tb® aeaiarid nature of tin® 
local elisat®* ih® principal growth reopens® was to 
nitrogen* the r*?ep©ntec in iiP treatment indicate tost 
W-edditioii resulted in increased i requirement in 
rapidly mowing uecdliags aad thi® deteand could not fee 
©at it; fled trm native if reaerves* 3tl»wlatt©» of 
akroHal activity with addition of ®$ In ooBbiaaticn 
with soil ©rganle witter# ray hat® moulted la 
laMfelllsatien of p fey mil micro feoo for growth* ihs 
generally Improved rate of soil biological activity 
could doc fee naalfeetod la immmm availability of 
other decent ini elements sot added la the fertiHsti? 
t xataeafec * 
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P «#%?> 




to tho oo&ce: tratloa of arailub® 


'ft th© P0 5 1 30^0 


which j d. fit 1’avt* «£ieei®<S the rut© of growth of 4* 


oe«d 3 ir;j fcfcju ia t-yi, it h-.wc affected tho rat© of 
rout detolopn® it te ,., therefore* Surt;®r 0 ubssorptioa# 
i’ll# greater the supply of 41 in eh© 6 ©il # thft greater was 


th© rati© of -.©rial dry uattwr growth to root! ^rovtlw 4 
otertage ©? :: t there; or©, rootrla©© th# teowt growth to 


a great ©r extent th® roots* 


Increase an shoot to root ratio in response to 
added aU trover at 1* result of differential growth response 
of shoot root «nd haft been ©hserrwd la a j. itAtitode of 
plant sped os ty a host of ■worker® 21 ,? -*'' ^ 


^rcefts nitrate uptake by tho plant may ho 
o hade ally re need aai combined with free oarhohydrntoii 


to font miM ooapoantdft In tho fthoete* 
route m$ ho reetrleMd in their growth 
of earfete jurat® trateleeatlen fre» tho 


troneotiuently th® 
tee to the Imk 
•tests* At Jew 


level u of ai iregea ©apply* roots are stimulated to grow 


ooro than ~ »ut# white inoroteoo th« tranwteoation of 
cteteayduatte to i,:e root* .wot® %mm ap nitrate readily 
at mg ot#ts§ of growth ted mmm aitrate @«a nemaniS/Kt® 
within plants teyfciae daring vegetative growth*®*# 
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She forms of ? la soil from native iad 

u5\Vb 

- . . .: \ A ■ : -,:- 5 sc 

their availability to plants# the amount of y aeptdtee 
by plant root® is usually la &ir®ot proportion to root 
surface concentration of F* soil texture can influence 
the relative effectiveness of j? fertiliser through ©oil 
diffusion rate* rate of ehenic&l reaction# an® tbs 
reaction products formed* fho ialireet effect# of soil 
texture on soil moisture aaft temperature say fee equally 
as import oat as tbs direct effects* 2 ®^* 

h occur© in soils in voter soluble* 
exchange able AaeHNM&nageaMs or fixed sad aiaeral 
focus* Jt tbs wi* water soluble an* exchangeable toms 
of «i sro remily available to plants* rotseeiun is known 
to bs contain**! in the process of sseinilatlom sad 
©eaveraion of COg into carbohydrates § in tbs traaepiretie© 
of water smu is the movement of carbohydrates from is of 
to storage organs* '/here is also m Isporteiit msmmttm 
between the p&tumtm m& nitrogen in the leafy nitrogen 
promote# leaf growth whilst potesslnn is responsible for 
leaf efficiency*^* 

/m present findings with growth fconwHMs 
indicate the* there Is * possibility to increase the 
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growth ef eeoaling© by Judicious application of 

Indole butyric acid and the Glbberelllo acid la the 
nureery* 

Biff erent ©ell© of nultieollulur organises 
pmmm the suss© soaplmtent of gene©* She ocaepioueu* 
force® participating In she control of goat action ur® a 
caRplox ©ystea of ©houlooX ceeeeagcrB eel led horuonec or 
regulatory rxileculou* aoraonec regulate the organism at 
a variety of levels* ranging f rom- reopen©#© to the external 
eroriroiwe&t* growtii* maturation ana physiological 
h©»®e©tiwis to cellular Hfferoatlntlon and biocooclesl 
codalatlono* 

Inspection of the problem of Host a harms® at 
wry low eoneentretloa levels can exert vary largo 
physiological affects lead© one cat orally to the deduetl on 
that any aechaaiaa of action msat involve a large 
amplification effeet* In bringing about its notion the 
Mmtim ®m be expected to exert an influence on sene 
process that alter* a large washer of other ae leoulc o 2 ^* 

Indole butyric acid mm the nest effective 
awtla in ©tlatfuttaf the ooxiian encmt of growth in 
q«.if; L !{4 : eeetliAtfCa It ©cm te exert its ipcvth 

“ IIMWWwPWwWPiBBWr “ 




mxlik level in two of th» aifefeer waye t fcy d@©reaaittg 
the rat© of tauttn ieetwoiioa «s»4 or by iaeretnaliig Um 
wat® of enito^eeowui auxin proaeetioa* a poeelbl© eed# 
of eottoa of 0 a i^WBi that it ®i#t haw uctotl at the 
g®m level' to oaiifi® of specific geoeo. 

She activated gene* fef producing m» afiayiae© »ir;ht 
have bvetigM about the ©beerved i ©sphere ratio changes 
iA -taj ©eastl logs* Xhe idee that @4 act© at the 
gene level ie ©upeolAlly m-mimlng;, eenelderlatg the 
oivoreity of gtbbetellias ia plants* 
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though plant part weight# ansi their ratio# 
are cDtyrrdnai nalaly by heredity end mg# tbslr 
salification fea*’ the eavlronne&t la of ellvioaltorel 
teportaaoe* especially during the seeding stag# whan 
plant# are particularly sensitive to ©it# oludrneteilntlon* 
soil and vegetation nr# interdependent baelG' resources 
hating a groat bearing cm Hit attvirmutwiit* 

Qi*<irmeteri#atioii of their later relationship la important 
j or wwimieiai the productivity from the limited land 
resources* the eta dy described her# wm designed to 
ueteralne how the nursery acquired shoot ad root 
habit# of A« oc>Bdal# eeedling# ax# notified by soil 
QtarMttri after traaoplimtiag them* 

It 1# olear fro®, the restate that potting 
mixtures other then sand end red soil depressed height 
increments* firainage, uoratioa sad biological proccceea 
posolbXy teeuM unfavourable* Xaoreaolag mmm.% of day 
woe found to progressively retard growth* this le 
believed to be dm to the poor aeration by high city 
ccntentn of the soil* Pry weights of snoot were also 
similarly «1 looted* it mmm mm ©noble that »i m& 
hi#! olay content# resulted in nearly water lodging 
con attorn* it night have inhibited the root evelopaent 


of tho ®«*dli ngs of tLm'dhmX* It woe* o o.n.t ho.o « sot 
rarprlslag to untie® that th® poorest Swi^ht laeroiieiirio 
mm nat nly doritnd fro© th® potting s*41a ri©h in 
organic eontooto* 

Sh© ability of th® plant to utilise all 
avalluht® soletart is usually of pxlaufjr iaportono* and 
this largely depend* om the root njrotou soil struct >*ro 
ha® more iriflaeno® ©a water holding capacity than tho 
tenter®* Improved aerutloa oooah to be a rseult of bettor 
noil ©truotur® w doh in turn night huvo resulted la a 
healthier and nor® vigorous root ops too* 

Sb* variation in th® height growth p&ttenm of 
A.? ><raUula eoe&ling* grown in different ©oil oonpooll&aiur 
miJ9t he dim to tli© variation® la thntr rooting patterns* 
Increase of height growth In ^0| noil ninturon i*«* t 

part ®aaa and on® port Hoot noil mermen tm 9 am 
not only' la the rooting Of th® &®«dllng®» hut In 411! el 
uni mm aboorbtloa of th® available nutrient mmwtmm 
m ©oil la oruer to attain th® mmMm height growth 
md dry butter loor®n®ntn« 

$ho variation in ahoulMroot ration night hm* 
inilmmm hjr to® HJff®r®aote In uvail&bl® noil vat«r 


go .a to at s roln lively low soil water content ami 

aao.pimto soil a® ration favoured relatively low j»/a ratios 
wiieroae# tho opposite eonaitioiio favour oa relatively 
high one®* Iftttdouuuta e< 11 aeration moulted in a 
rod notion In tho root growth m%i lead to m increased 
a/a ratio. 

It ia ueaaLly declarable to make the ms % 
economical uao of the nur©ery apace* thm* in order to 
©tondari&e nursery techniques of *dmfyiiei*t the 
determination of optimum opening patten become# all the 
more significant. r>xperimonto were oonameiied accordingly 
to work out the growth behaviour of ^ oomdala oeodliage 
a# in-liienoed by the different epmelmf triale* 

ihe vuriatioae in biomane momnJLmtim in 4* 
pendala needling* differed in different spacing with 
mimllar deviations in their average height and diameter* 
it that higher density of seedling#* no 

doubt have moulted in competition among themeelvee for 
drawing their nutrient# from a eotma pool with limited 
#op&y» ffcie population etroee might have increased the 
competition moulting in difference# in rooting 
behaviour of the eeedllng* of # lardh«i* * 
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<fv» w Sf i r i5# ■w «p*» w«i*w#£l A* Sp w> *&* vj* v 4*'<|t V wwWh'WH^jy wl ^ lip %F •*» «p® W^rtf iphM* *sf* , 4r®"W 

' i 'in**' *•*' * . f rv-% ^ t •**., h , rif- 1 r ivt v - /* ^ c* ' £vp i s Kife 

4#»>« «<*< s*## I, «#<t* ■*'-/ v \ 4 m £ 4a* i * t# * *# St AA ( t i# V 4* W 4 W m m l#^$rW»® 

•ia,;JU< aafce jailor >v®r.i;ai 4 o 115*0,0 the ©*&»® 

H 1 4*, JS ^ 3' ^ **\y h.m * * 4A'aV Cihe V ^Odfll ^ (- 4*00^0 Oi 1AA 00 9 

i A ‘ 0 ^aJL C?2t W y 4 £ wO > C? t W 1^ mL||^ (f'J jjf 

*0 4 / 1* *4*10 *# 4a «• Oh , ilOOht !•*>** 0 *ll tO 1,; ® 

ia A»i> oa*ittla with the liiortaJ® An the dint of 

Individuals* the deiftuiue ei^ht have Aagly btoco# 

4>t 

(greater cauelng increased eonpetlofi efciQb aiulit have 
melted la tte suppression of growth* 2he offsets of 
several fee tore for which plant® or i lustily eo£g>ete t*.l.s»« 
w liter, light aii nutrients* or# aln©*t always so integrated 
that they em 1# determined only under controlled 
eoiivitione where all lut one are elinlnutod* 

however* during initial eetahlietowt phase* the 
low density of A»f££&8&M «o« 4 li%*e n net exerting any of 
Che ©aid ooi-.;*o ultlon ^aon^ ctoouBoives.* ..ease# the opAlai® 
«i@a»lt| .w uhia Ihere woe ksIboru utilisation of the 
available op use t#Alit the ntninuc: rink of eo&petltloa m ® «g 
the &eoiUi%» seen* to he it)® Jar !*§•• the epoelag of 10 at 10 

aifeiy toe a oloee a^QdlafelOB, fcetvoen eee# 




al*e 4t weight tm tm seedling wigoar* ahcot am root 
length of ri«o» njal^ seedling® increased with the increase 
in need weight* H*4« $mj ht do* to the greater enowat of 
tom reeerte© mnt ained in the »®«A# HOwtter* an 
behaviour in gsrowth wa® »©ti*»4 whereby the nedi®® ©i»ed 
»wto gaw healthy seedling© m oonpored to the largo aM 
oaall olsei ®@*,ide* ttlo oomM to ascribed to fee ©low 
activation of the metabolite© in oaoe of larger mi 
aaeller seed® .a# to larcu-.uil or other dieturfcaaeea 
dur&e^ early phase of Mod lias emergence uial their 
out ahliQhaent • 

Median sifted seed® were not always the toot 
producing the wigo«*row® seedling® of a*o andttlu • weight 
of the saeu wit© also equally Important* radian else 
eoupled wife heavy weight of th« ©eel wm fee host* treater 
embryonlo capital eau the greater absolute growth rate of 
the eeodlinge mm ©i&aiflcaatly proper tloaul 

only with fee neilo® else of fee needs* ueei weight of 
'farihel* is likely to be important when a threap of seed® 
of contrasting et«e® are eova together and. a etrugglo for 
exiateooe dfttwlop# between theft* 
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iarpholagi**! nhBStmt&ri&ttm ef 
dlinge rolatiw to thi wight of tho a@«4 u»«o 


geaoraily a£i*«*l ultb tftMM of * a ifaao # 

yw • Uffli asaa ***^ 1 4 ** ®*®y 

ovovor# th® behaviour of **poadiil* mhnA £ls® mm parallel 
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fulfil u nuaber of roles feeelaee absorption 
ana t'lat tdoir t»or? oology vurieo vlaely depending upon the part 
they ploy in the life of a pleat* *hen the anoota arise free 
t ie roots they are eallea or in ot or word*# 

"a suefcer lo a shoot arlaiiig below-ground • fhey any ©eeur 
naturally or ®ay bo imiuoed by toning the parent tree or by 
inflicting injury to the roots* fhua* they are a ready mean of 
propagation* 

though troupe wao able to roeogniao *»M l\m 
JU© ifiiw'i.Cv 1 b. ,b . . -’O. _,\sc, c,r <.. 5 .2 ya^oneratioa 

through roetovocere in jgpdSisate pja^Aa -roes, but* till 
date details were not available on the *net>»..ou of thee* thin 
led to confusion among several uorkero directly or indirectly 
oonaoeted with ’liardiiai 1 plant* it all happened dm to 
Inability and the difficulties arising In identifying and 
locating the reot suckers of aa ogM&tu.i * >cnaala in nature* 
.teeter* la th&e presents# the anther 1 mm tried to develop# a 
a clear structure of to ee-cOled faint picture of •Aardhal* 
imekert* 
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i», uuu a * i I a * a * i a a* s 

XS ''vSagflto ***• pr#*i©tt©e of ra©t«iss*©i£®ra 

wee report©*! by *fro»p^ u * .vtIoj* to iroap# to® list of Indian 
tree® iruieh. wpwfiaw tn»a«lw# by root-e toots* ©ots^oaly 
Known ©is rott-ouGicer** did not iaoljtio 4 * >e«dala ae * esisker 
srodueiag twc 4 ^ 1 oftor troop# never#! other eoienti*itii 
«»nu forest eoologiete wording ©opoeliilly vit-i 
reported froa* tine to tte© tuet root-ottoHsert} were either not 
proca.ai in it or war® very uiffloult to obyorve thee is 
nature" * ''** hJ * in 1951* o*r*Ift<ftrg«»Vai to# then i#r# 0 * f 

undore* ©wen mat to an extent to a^i ** ©tailed otwsonrntiona 
on reot-ame&ere of ..ard 4*1 t,A»r> endula ) yet remains to b© 
recorded** • 

yn tlio other tumd 9 propagation of •itnrdhni* fcgr 
Beams of runners «aa obeorvod in Junlonnr division of uajastoan 
while ouepeetlag hybrid varttiiea of A» 3©g<fala * .^latlfoifn * » 
Moot-grafte of * cnokrn* 4rt» peadula ) and root-drafts of other 

plant spool to 00 m hitting with * ihotopa* without any union by 

m 

thee has also been observed • dooently, coalition of roots in 
between the root braaohoa of too parent %rmu of ^ oondnla . 
was n©ti©#4 fey the author*' * 

itn§st details are not avail ui 1 © in too literature 
to enable one to observe or to looafee the 4 not cuer-ere of 
•Inrihoi* ia neinro* euoo# this very important aspect hen boon 
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included in the preeeat etud,/ i© unveil 'Si# faftte of r.soi- 
•euoifceru in 


Y«3» Uf a 1 4 U » K a 1 ^ w fi 

preheat van conducted la Vvree feiwl 

lioc&a* u|, * 

(U* »:im&pux&§ 

(*')# Lmwanparaf and 

\ » 

D). gjyakaera 

inviaftarf tneao forest* are Known as ♦*-»!# d -41 
iand respoaoiiely* let alls of these lomtt ore provided 
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7 *4 U 1* « £* I-i V a w 2f •» 

Iai nine Korgheslogioal pardottera mm 
Eeueared on plateau i?-Z)t doellrity i*~Xl) oa baa® 

In eaeh o? ta© tore© 2 ©root toloc&e i 

(1)* - irth ic;t> ) of te paroat»tree aproutlnf 
euofcer* 

(,;>)* ip-TOElaate height of tie par©nt<»fcree* 
ii)« Olroucfe.enee of t « parcnt-root 
ap. outing actoker* 

U)* tfoil epth at widen the soeker sprouted free 
the root* 

i5)* Ustanes of the succor trm truate»te® of 
the parent-ire®* 
t6)* collar girth of th© sucker* 

17)* lelght ©i* the sucker**^ ©aerated oule»* 

(3)* iJueber ©i secondary root© preaeat la the 
sucker* 

(9)* fetal me her of Meiers produced by the 
parent-tre© * 

lie t alio of all the said paru©stere aero tabulated 
end after careful analysis ore presented to fable - 7*1 mA 
Imd* tmm obienratleae a e teed on intensive erploratioa of 
the area* aetsalar field trips • dicing te the e&oavatlon of 
r oh mode peMiblo to waderated the otraoture* distribution 
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oiid toe mthoC or a,.>/-iuUiig of toe ouoker fa ^»3 §Mi la * 

barked earfatio.-ui fa nui&kor* afiaejseioiis . im4 
tft# t»od« of sprouting wore ©boeread ami reooraeA fa tbe 
piuront-tr##©, ©uekere and to# auoker"*£dti#rate<l eu2s# is 
isolation to topography ami t .# often* jaaoralfy doolivitp or 
slop® hod a greater number of ©u»k»r*^#i»©rat#d plant© per 
parent t roe a© eoevarea to tb it on plate am ai the toan* m 
mi average# the masker of one kora per par eat** re# ©a elope 
ware <».15 vhtroaa ©a plateau toi#y »or# 5*46 &M aa baeo U36* 
oite*vi«#t it wa© laore than fear «m®k©re per parent tro© i n 
Ghaadpmra i4»3 eeefcers/tree) and nearly tore# ia both# 
laxnaapura (5*15 eue ©rs/tree) aad to© Kayak* era (2*95 eeekere/ 
tree) foreeto* individually, a mmt&vm of 8 imokere/tre© were 
sotiaed in Obaadpitra* coll#eti##ljpf the overall average of 
all the tor©# oito# wan 3*77 imokere/tree* 

; 1 

Girth of tao parentotree* par#nt**ro#t «ad the 
eiioker warn of ©oauiderakl# Importune© . fit# manalotite average-* 
girth igUx) of p*r©ntotie©# tooluding ail thti three iltee, wm 
42*6 os®* ehereaa* th# average values for eaelt of to© three 
often* a# o«8Loalat#tl on the beef© of obwewafclonw* were - 43*2 oe7 
ahondpura* 37*5 «m/l«ya£ho#a and 36*7 ©B/Immaaopora. «4t#*«loo|. 

»a»ia» and aintom value* for ^ffto of tbo parent tree wm - 98 

: 

■ ' •• ...... r . \r; : \ ;. "• ' ’ - * 

oa/ba&# ©ad 26 a,/»Xope reopeeuvoly in Chenaparuf 76 ots/ba## 
and 26 era/elop# reypeetivnly in tanNHptira end 62 m/hm® m& . 

M oti/bo t : ban# * ©lop# reepeotlvely fa Soy eft! -.or* ,vcr«g© «gbh 




of p&, In relation to topography woe - 40*2 m, f 

^9*7 c»i and ti8*7 on on toj# elope and the b«ae respectively* 

Kinimm eirermtermcm of the parent- root* 
which produced aucker* worn obserfod on top/Lasaaapnra* 
alope/Ohasdpura and baae/iiayukhern with unifor© 3 oti of ii-lrth 
is each of the t tiroo niton, vfjoroiw, the ffioj.taia faXae© for 
oire'inforcnota of wore 31 osi/buso, 26 css/ha*;® and 

u* om/both taee * top in 6iiitdpani| lawannporu and inyodthora 


1 

on both* top and the ©lope and 7 ae/itayali ova on slope* She 
aaslaws trainee of oollnx^ifttk fteo Ipnvtp. «w« i 62 on/ 
Chanipnra m bnooi M m/lmmmpmm on top (Plato • 24) and 
I! o^/Sejrakhora on boot* avotogo valoae of collar* ivth in 
relation to topography w» iiet on/baae, tU$ en/olo o ami 



11*4 an/top* wmv®m » vhe avera^:® Taloaa in relation to ait#® 
wer® i 17*2 on, It. m and 11*2 oa in C "<uaa mra# 
iaxauapura and tit® nayalthera bloc ice raopaatfvalf* 

f ha average n«4, *ta of th* parent- re ©a uprooting 
auoJco r, la relation to ®lto® v mm s 5*4.. a/oiandpura, 

4*40 R/x*»BUKiau*tt and 4*20 a/Sqyafc'itrat *b0W#i» the ease in 
relation to topography «ar« * 5*53 st/base# 4*77 n/top and 
5*50 e/el.pe* «ii,®*»»lo« f the t?lnlttu«B and the tu&Uum 
u-e,x.y.n' s®afce recardad for tli© paront~tr®o height ®®res 5*00 & 
and 11*0 n raapaatiaaljr In Uftandpnra { i*90 & and 3*50 a 
r#«*p#etively in J.aau&aapuxu and 2*5 a and 7*0 a respectively 
in Kayafchera* 2h« ®a»® in relation to 4 op % rap by *®ro i 5*50 
a/both, lM®anptt3.*a & Sayalehera and 9*00 a/uhtandpora respectively 
on topi 2*50 a/fioyaktMMra and 4*00 s/all th® three eita® 
respectively an {Hop® aab 5*00 a/fcayakhera aa» If *00 a/ 
Chandpara respectively on feat©* 22ie oanltUn avaraga height 
of ptaront-trae® sip routing ©acker* m ana lyo®d* wn® 4*39 e* 

Itni collective average regarding hei 0 ht of th® 
■generated euekoni, m oalsolsltif wm 2*05 ®* However, th© 
aitc-oiae average® vara * 2*24 a/Chand-ura* 2*00 a/Xtamanpu*® 
and 1*63 q/Kayafclt«M ax»i th® son® In relation to to -o ra^hy 
vera i 2*23 a# 1*92 a and 1*06 a an One®# tap and elop® 
raap® 0 tlvalp« Sho alula*®® mA th# aa*iaa& height of to* 
auai®r*f,#naratai onto In each of th® t re® fore«t® mm * 
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0*15 a/olop® (rlato -m - 25) and 6*3 B/ba®© ro®p©etl*oly An 
0 an c pur at 1 *oq a m, 3*5 & raopoatlvely* loth ©a the teo 
in Laxmanpuru and 0*50 m and 3*00 a voopoet-lvoly » both ©a 
lh# top in Xtayakhora block©* 2 tut umm ia relation to 
topography «ms i 0*50 n/ftay*khera and 3 *00/ all the thro# oitoi* 
roopootvely on tops 0*15 a/Q'tm sdpara and 2*50 a/botb* 

Ohandpura St fcayakhora reopeotitely on ©lop© and 1*00 a/all 
tho thro# sites and 6*50 a/Uhandpur* respectively on bits©. 

regarding soil-depth at wolefe the parent-root 
..vu. j, .« vu io:. in raua to ©Ifcoa 
were i 16*5 ©*a* J.'i a. and 7*3 on in Cha/ulpuru* iasEHiSipasra 
and tho Sayakhora block* reopootivoly* the ©ame in relation 
to topography were » $7*0 m§ $0.5 on and 0*25 on on base* 
top and slop® roepootivaly. fho oolleetive average valoo* 
including all the thro© altos* m oaloalataO* was s lt»9 cm* 
2a© nlninan and too maxiam soil-depth® , at ehloih tho rooter 
generated fron the parent-root* la relation to topography* 
wore » 5*0 m/b&th $ iaxnanpttra 41 tho layakhera and 26*0 m/ 
OAandpexn respectively cm topi 4*0 m/lmtitmpum and 20*0 
ora/Ohandpara roapeotively on dope and 5*0 oa/Sayakuora and 
«0#0 en/d*ia»dp«ra (Plata - 2d) reepoetively on baao. Tim 
rail#© in relation to sltoa «#r« t 5*0 ea/elop# and 10.0 
«s/hmie respectively la O^taodparai 4*0 on/elope and 25*0 
m/t&p mm oetivoly In Jmxmanpttr* and §*© oe»/oa all &*&*© top# 
©lope .and the ban# conk ana 13*0 on/baae reepoetively in 
hayakhotfa forecte* 
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4 * 7 ? 
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0.218 


0.011 
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hmMMm i lt«4 m §irth ighh) of the parent-tree epr outing sticker (a) f HI» #pr»is®te 

' . ' . " ^ 

parent tree (n)» M-1ZI » eirosnafewa©# (») of tho parsmt-root aprsmttag tucker, *\ 

depth (m) at which the euoker sprouts free the root, MHf * WJfcunoo of the unHfrit 
trank bee© of the parent-tree, M-VI » Gollar-girth (a i) ©f the wot tuofcer, jwm * 
the auoke regenerated onla, K-VIXS » fiumbere of secondary ro@tt'.p##tnt la the euak 
l-l* » Total number of seekers present la a pareat*tree* p||f 
• Av * * ATer«c©t 0*1* « bten&ard error. Mm* » Matiw®, Mia* * itel&us 
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Sit®® W«re * and 

’f/bmm mm 1j/®i ope 
ati 4 IS/eiepe reepecuvel. 
®nifto iii relation. to 
Ohandpur* 
respectively 
««* O/both 
lnlereatie : i^ 
number of 
the collect Ive 


1//elapo 

r©3j>ec~ivel,y 
- —7 la the 
topo Vj ruphy were 

rsepeetivel* ©a % m ^ 

ua end 7/both, 

* vihandpura 4 

****>»ch t the aite-vj 

aeooad&r^rootg p or Clle 
we -rage, which ^ 


*.u wna^upuraj 
' fl baamaapura and li/alop® 
^'oit *®i»a tortate* 4 ?h© 
s V&vekb®** aau ip/ 
tfiaadpar* ami 13 / 1 ^^,^ 
dhaaapura * the iutteiiMia 


$i4 « **•** wither of tfa 
JJ"' in Mm. to. root truaoft^ th . 

* bU * 1 * t#r “ th0 “aUU., or roots t 
«i«*r«t IMtottmU or «„ aate 

• **»oo moootottom. to totoms two ai tej 

a «at> 1 #>*« . ' to . 



©•aaroe in between two or acre luaividud treeo of 
in a topical whit® piao i o^es over fifty 
,i»®re©Ht of the troee any I® a© linked together^ * 
interesting recult* of tfc le teaJeae? to fern ©at@n*i-r© 

in that a large group of tresis isay i mmm m 
closely ojoooiatoa that* in fact, the* foie cm* indi«i<tn ,1 - 


I if iitsii that tht aatiural jPigAiiavatjLoii of 
dfMKtfl'itlMi 3&IMHI# t '< ceede troi not vary enooosnft 
bsoaua® of the coaditlone extremely unfitting for t*t 
e«tublio*»ent of it® Heeding® duo to either a high 
per oont age of eortali ty*^ or the ut^oet 41 stressed hiol 
interference®* However, the * ^generation of v,; >*nd»i« 
through root-euckere mu® found in plenty in the natural 
conditions* Shi® oheenration a»#l -. ,i. e* ^ & «&» JLv... — 


<■ 8 *® £Ji feifiM x 4 ll %^jp# 4 s it 1 x^ 00 % 

iatnios g irth end the ego of a tree* girth Immmmm with 
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m P- mmt study, girth of the 
itliig seeker vm tmm to be amsiUmm m 

oa *^ a P° *** all the three elite* ua the 
•erratii®* am in view «f the m fmtu 

•tea that i m elopee trees imm 

oi aprouti^ ii sucker, very early in their 
fch® base, it were generally' the mm matured 
ao* fhe physiology behind this io net 


-teilarly, *;•» volueo of holght of the 

t0 ° f in «•*»"■ «• *1«tton M«, **»* t .. 
I«u suonor. oeooroUjr, tht MoMt .one rating 

tr °** * l0, “ "•*• of leuoer hoishte, vboreao, 

“• th *f >»•• of «i.«ter hsl^hte. ourprloiaely, tea unlaw 
Of poront~treo hoi*!,., bote, on on «. ra(J . ^ ^ 

on te. i-Wte! bum, ruoMM on to. boo., „ h ^, 

■*“ ClaiB “ 00 totn t! » *“!• worn ohoorvnd on the 

nlopno. uow, if ten height hoe «ay relation loertnlnly atreot) 

’** tb. of th. teno, U nun be ngm* Inform tent on 
alopna the ;>&&£* tronn anew to bo uueh Bore 

nnnnbte of nproutlng ewher m ten Jov.oil, pboon of their 

tbW 110 - fc «* a th. inter phono of 

their life* 
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mm® m% A m <momur*cin&* on as average basic* plant ©r 
tfa© oulfi produce's throuh the ©ueker li«e* f a uoker— t jm*?;rated 
©u3ju) van generally poor in ^rotr© i aai height * .-.'owever* thla 

*he_ 

**** not aX©oar« A c«oo. *ose of the eiiofcesMce&eraSed plant© 
wr ® *|0i5« lore© aai string* ihws, it is m*&t#aed that the 
enoker-geaerateti plant ea# grotr o .lUlvalent to the height of 
the ©eed-geroiuated pareat~tree 9 if the coniitlona for it© 
growth I'eoomso suitable depending on Torioue e lvI rotueental 
faetora* 


o eeorvat ion© and ealoaiatioaa node on girth or 
©ireiiaterenoe of parent— root© prodoeing sucker ©ere ^uite 
variable* ><000*3 # ac^atevpretatloa oould tie mdt* /©never# 
it ©an he inferred that any of the aeootuSary rc*ot of the 
parent-tree may prod u©@ eoefcer* Or in other isoMe# the 
parent-root ©up able of oproating Into a ©acker could tm of 
either Mail or large eiee* similarly, there mmm to he no 
relation between collar-girth of the stacker and niton or 
topography* 


-,4*- - ■ 
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sprouted Into a euefcer* It is also assumed that a lum on 
elope© the root-ay ©tec are generally mm exsoeea dm to 
ateepa©®©*. the depth of th© ©oil at w Joh th© umkot ©promt© 
i© relatively lee©* ifonee# la tie© of tlio above Infer©©©®®* 
it eaa bo assorted that nay of the eyston of parent-root £"&•» 
hortnoatal or wertioel* my mpmu % Into a ouster depend lag 
upon the elroiiMtaaeee prevailing at the tUra of sprouting* 


teot-oyotoia of ©sod geminated trees use fouM 
to be tore oonpoot and eynnetrloul than that of the nneker 
generated tree* ibis night be ©cause of the well developed 
vertieul and the horlsoatal system in mod geminated trees* 
She vertical eysten penetrated aaeh deeply in sell* whereae, 
the horleoatal ©yet ©n developed a compact end intervened 
net-wort of root® for providing mechanical support to the 
pleat* on the other hand* the roet^eyeten of eitolser generated 
plant wm characterised by inch developed borijoatsl-©yet©i& 
than its vertloaJtaqreten* 


M finals * there mom mmo -elation between the 
mmhmr of secondary roots present in a seeker and the 
topography* f e table ituelf ©peak® that the meelmi number 
of eeeeadary root®# ea aa avvrage basis, were present la the 
Melmr grouted on elope* wfcereae* the minima were recorded in 
the ouekef eproated on bane* 




■ fuuB * it mmm tout the present study hm 
dmloptd &. pictuif^ai of a fecsbl^* : . o n t r o vo *nb i ml 

euQkvr of MmMMMM ?&&£** 
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faat© tera th® imim of un 4 hopplnos® to laii-ion® 

of P®opl® for thousands of pear®. it la in the lomt 
recourse® ti;at a groat potential for @o«aoaio Aorolopnont ©f 
tis# stat® larmtm are rightly ooutliorod to to tho 

•tmnWoto* for tli® states* t*®t®ri»®&t efforts in the 
ooleatlfio treat non! of forests hat® boon, iuvur&ubly liiadocpi&to 
end la^ roprloto to mm with th® 1100 el® rating rate of 
utilisation* moulting in the Increasing hectare^® of 
unproductive forest® and th® rising teeMon©® of d gaug ed 
oat ®r“iib®d & * ravaged e and th© abused ^rasing lsuds* 

111 tbo ellvioulture i® a seisatifio-art# 

tbat adroitly oufcelliati th* deioriaed for#et and it® 
mpmim* eiltlaultur® 1® th® baoSibon® of forestry • it o®^ 

***** ***• foroot a® a felotie ©ample*. • it® tjp«sj footers 
InflunotUg It 1 its composition 1 regeneration ©to * 

***** th * liioroofiittij; deeas® on tree ittpromK^oat 

■ 


mm for mUmiMUu bXmwm production* tm M#ertas«* of 
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propagation nm totrtostt* iioth mpiM»X» io baf^ 
IaM »«« ob tlit artificial rogtntrotiOfi mf tree apteieo for 
eooial «n& psoisrarsttta* fttgtatratlon ie the tot 

of replying ©14 troeo or renewal of & forest either naturally 
or artificially by vegetative piropagatioo 4 ^ * a oeltipMe&tiem 
by vegetative fttanu offer© the advance of greater geoetie 
anlfomity and intedlate avai3.iibA3.lty of superior eloaeta for 
plantation v * 


She torsi *oHVICoJLaS Ub** baa teen del Aa* 
varloatly# ^oir.t of the iotereeting definition© ©au be 
repradaoadi gl iafra s- 


tlMl ter® •oUtltBltart* ia loigliah mim^n.1% 
rtftrt to only certain aupteta of trie theory 
and practice of ralelng- ferae t crepe*” 

• h.tt.O/iAi^iufi and <»«*• iMtkP'h 


tfUTHallon is. the art tad ooieaee of 
Mitlv«Ufl| fereet orope«* 

- i^laS yysao; & fontas PdUfjqs tumi Maloti 


oilvicultur* is that br»@b of forestry 
W'Mh dealt ni to the estaUi© x*nt« 
development § cure mad reproduction of etamie 
et timber#* ■ , ,' : :, a 

* 4UIMNUMII aai 0*1 **Uci4iiUii 4 * 6 t - ... 
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uilvloulture is usually ue^i rabid and often 
necessity^* lts tout it should fee e&phiwi ed that it© 
practise© to be aost effective, a *ould feu governed fey 

2' ill 

eoolegleal knowledge . 


8*i 4 n i i i a f mt a * 2 a it b 

tm conventional method© of vegetative 

propagation en by rooming of vegetative parte* .uotlng of et< 

cutting© is one of too important means of vegetative 

propagation Shiah is generally practiced in forestry and 

feortieulture to obtain plant© of deoiled geneti© constitution 

vl thin a abort spell of ties* *h© potential for iacreuaed. 

genet!® gain through vegetative jMepegetlon of forest tree 

lime been descastrated by a <>reat nutteer of silviculturists # 
67# 202# 212# 266# 2^ f 273# 382# §0*# 


iio that the growth regulators play 
a Bignlf leant role is controlling the rooting ability of ©tea 
setpente 14 * 9S * sw * ao4 » 2€? * 2 ^* »»• W* 443, # 

have been found to stimulate rooting in tta cuttings of 
several planted* * /0# Both ..‘atfloft urim^iaia axti 

•*• hard to root* ©poeies, Bat exogenous 
application of auxins not oal a eaiiaaecd root formation# It 
increase# the number of root® per out ting and average root 

lem: ih m eeli^e Xa Molharagia latlfoXia the auxins increased 

both, the bj: her of .rooted cutting# and routing p ©roentage*^® # 
vU4,. ©f heivun plant % wo ugh oatlio^ 1© a miummi 
. u> ac.i- >r-u»ti.oe# but up lieution of i«*u say euueaee the 
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artificial regeneration of A;»j 8 iM P#adula » aouever, is 
tfi« lack of proper ailvicult irol irtitomotion ©oaoersiag 
propagation of the epeeiea* Jenoe, for developing reliable 
teehaitjuea of vegetative propagation* fell©. lag tin*## 
ailvioultural e*P«ri san 6 o were perieraed in ,©. voter, 4 


4 a) * 'iMmm h cutting© , 

4 b)* iioot out t logo* uadi 
Co)#, ouoker plantations 


d*3l») B a « it C ii )J a I I i i 8 is 

Juvenile and uaifons olee© btmiQh cuttings of 
^5 ©a length and eci girth wore culled fro® the fresh 
ehoots 4 wm year old broneee) of ten different individuals 
4*P£Mi3y I tree ^rowing in Jtaagaua and hmxmmipwtm forest© 
©iiei'u m® $Wi ©f tbeee individual© ranged in between 30 ©m 
and 73 ecu 


After excising the apical port and the leaves, 
the ooiB posit cackle of the tutting# wm divided into %\ 

0tm ipst with §0 out tings in eaeh* aeneous eolutione of indole 
Hu*yric MM UB*), 01»*r*Ul.e acid (tt*). UMSin nil), 
■iuleie hjfdruld* (Ha) ones Sout.ario tuud) earns at tear 
ditterect ouoM«tr*Mew ]t|„ 10, 50, 100 and 500 ppz, wn 

^W^plMNW§ A flNttlil# MNP 4%l9t01I$ *3 fjtffr bMM&l AMkmMWMiM 
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20 ©a long r%>Qt-mtt,iin 
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ft**©!® tr«r* exeiswi ami the ©< 
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“ * ******** M MLm * 
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C2)e itolfe th* oaWada 
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attijjg# of root tror* utli"od 
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*n«r Saonloale urjjg jtnnHiifi «* * w * 
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° an ^ e — — *. v.xf i:: 
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130 udiM, f ® i@d « 6) f #* 1,0 

aad 1,0 Say® of planting. ftwh ta , ' 
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Cli ™ thro# position U ov« .* v 

„ tm1lt _ ■ " W * r " 4o “ir ot<*d ood wore 

oboorrod for tn«ir *. 

™ #4r **«**% iwasnoan, 

3*3(0) ine M< niI . , 

^ i i o f 3 
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•matt* and rooMog * %ad * ** 
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mtm4 „ " ® & *** *©»t otto^exa wo»» 

®**4iiP©4 Off fan. * ilA m 18 w ®^® 

«i root** Of tmr &W&rmt 4^- 

olaoeoo of , A4y«tllaA , treoo. *» . ' 

6 ‘ m <*«*• <« pu» at to,e. , h . u . *** aj ° U 

— . ~ ^r; r^r rr-“* — 
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wtsoroa®, %im weight wm detector by ©aiding mm of a 
portable Xmm basoned* 

fit* «aa»#»d ^Jtemm »al«r each girtb dims mm 
di#14#& tot© to© groups on to® bnel® of their r®©©itJ#«i 
initial eights* Bttgfciwi hsunag loss thaa 500 g ©f wight 
no-* cQ?f£$.mmd in groa?*!, sricro^js# m®k&m with bom tfeaft 
500 g of th#lr weight mm kept tumor Shno# 

folloiiis.: sight oatogorien of suetor® wore £oirjdi 
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moot *at®g«*igg» karoofter, will *c® teowo no 
*0»t* 00*2, 00*5t MM* S€*5t £0*6, ©0*7, #**a ©0*9 MapMtt**!? 
th® mmtmm mm alone#, «ft«r IMr ©of toot tons, treaaportoi 
to th# «A mm iexadtotiiiy piwi#4 to ratood mm®rp 

Mo il 50 ea eaotor to mekar dlstmmm* (lkl« * it* |t * 5$)* 
■#•• of to® a®gfctr wm tr*&4#4 id Ik growth horaoti® m ®ngr otfcgv' 
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ii 4 wii syrinx m$ mm n mu m 
im msmiummm* 


m*$sm ** 33* qm w wm fjusfii) '&mf n mwt m 
m ^MMMa§d maimim 

9 mmtt 4X3 MaI&m* iMfMi&MMM 111 

30m &m m im immummmm* 




285 


chemicals. Beds were pro tfoeoly irrlgatted pgr with 

river water* 


fh# planted suckers wore « 




uprooted 


after 150 day© and wore subjected to aeau ireaeate of various 
growth aspeeto, field porforEuinse on.. d*y ratter productions* 
after sxoislog ail tht nsuoured sprouted port# of ©hoot and 
root, each tuemr was finally weighed by making use of the 
©one lever balance# the •seised part# were kept in even at 
V0 w C till constant weight for detecmlning their bietsaSS# 


a*4 y B o 4 . a nu« Si 0 

Ihl ap routing behaviour of leave# in the branch 
cutting® m# very good under ©noli of the treatment© including 
control. sprouting; gradually taoroesoo fro© let week te 6th 
week of plantation* thereafter, the epreutea leave© abruptly 
afeseiesed and on 60th a«y of obeorvation, asne of the cut tinge 
were seen containing any fresh leaf* 

She overage nun her of sprouting© in each of the ' 
treatments on 42nd day were Invariably nearly e<iwal to the 
steerage amber of creating® in the oontrol* Oat of a total 
IfOSO cutting*, sprouting of leave® took place in <Hp« thus, 
nearly St pereeat of tae out tinge were able to sprout, In 
sestrei itself, sprouting performance of ti* cutting© w«t® 

however, observation© on rooting potential of 
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the branch wore not positive* Hone of the cutting© 
were atel® to root in any oi‘ the observation# node on 60* 90# 
1*0* 150 and I 0t.„ day of plantation. donee# the experteent 
failed to propagate the apeoie* turougn feraaeh cutting#* 


wteilarly* in mporlmeut no* d*JCfe) regarding 
root cutting#* #11 t#e results wore negative* the cutting© 
neither sprouted not routed apt® tootu day of plantation* 
JUto* the fate of tats e*porteeat wo© also the none* 


ourpriaingly# the planted ^iiotcere o i •aardhai* 
produced oent-poreant paeitiv# result#, aprouting of branehee# 
leave® axxL rioting task place in all the 24 ©acker# divided 
into i categories of > each* It can be noticed for® Sable 3*1 
that the planted ©actor© finally loot their weight#* 

Collect *v#ly the loos in weight v«e 11*66 percent* im mi avorage# 
meximm la®# of 17 * 14/* in woit,at ooaurei In the ©actor© of 
category a02# whereas, n inlaw® MU of loo© in weight took 
place in the suckers of category ,h>5» 


fal4# 3*2 4 a) give# an idea of m average m»ber 
of ©heat© and the secondary root© pro laced ty a ©acker ana or 
o„«h category after 1§0 day# of plantation#* Qolwm of shoot© 
display that on cm average# act X»m then 5*7 ©hoot© per ©acker 
oprcutod 4ci>&> with upper average lteit of 8*5 ©hoot© per 
sucker 4*n>6)* aitaulte of the naaber of secondary root® 
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produoed the planted smoker was 9«eoar%-iBc* average 
auaber of secondary root© ranged fren ailniaaa 8*3 4o<>*7} 
to maxlnnii IV *3 4ad-3)* 

2*sfcle 3* 2(h) prof 14®# data on average growth 
perform one© of planted sucker after 130 days of plantation* 
fotnX average phot ©synthetic area varied iron aiaiaiaa *39*36 
at* *w (oo*»2) to isosiattw 211*66 s%* a® (»>o6) * Average length 
of ©hoots produced by the cooker ranged fren mmimm 35*63 e® 
4*0-6) to minima 27*63 on 4*0-2)* In this paraeetei** the 
length only of the 1 fading ©hoot produced on each sucker mi 
recorded* regarding root length* ciae© none erf the suckers 
produced other then the eoooa d»ry roots , it was rattier 
inpoeeihle to reoerd length of any main root prooucou* uenoe* 
a total length of the seconder? roots sprouted per seeker was 
considered a© a total root length* and the mm® data vm used 
for calculating shoot/root length ratio* average length of 
^eea-tcary root® fluctuated fro© Binimn 33*83 ct. ibO-7) to 
■naeinon 38*00 m 4 no-4)* iiheot/root length ratio drooped fie* 
1*035* to 0*5426 in the following descending ®e%u@ii®e i 1*0551 
4 *#0-7} y> Q» />%(:■ u.v-1 ) > 0*‘ju%6 0*8 #89 \oC-3) ^ 

0*8280 Co -0—2) )*6513 i 0*v) 3*61^ ‘..5,-'. ^ 3*3426 4*»0-4)» 

j . . ; : ' . =;i:' 

fail® S«24e) lute res regafdiisg data collected on 
average dry natter production and percent nelstuare contents in 
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root auetoare of j* noaoulu after 150 dayo of thoir plantation* . 
lio&a®® of leave® r^vged fren ai nlwa I •■1523 g 4*0*2) "so 
tftaxisae 1 *4163 g 4-0*6) end aoconliiiiiXy the ®**y natter 
content® of sheet# tool toe a fnoa aaxinii© 2*4668 g 4*0*6) to 
lulair.m 1*7013 g Uo~2)* {«j*Uiuft averag© dry ©eight of root 
go r^ooroea «a© 1*6046 6 1*0-6; and n l n l — 1**333 S 
& toot/root u 2 *y ©at tor rati© oeoilXat©® to a ar i aoa 1*5375 


fro© nlnixatt© 1*33^6 tod»2j* 


cioner-ally* the percentage of ooiftuw ooatents 
wsra sbuoAoat la leave# followed by in •hoots anft then to 
root©, ia loavte ©oiature peroentago varied fro® taiaia'iia 77*%'£fr 
4sG»4) to aastoOB 31*644 4-05)* where#®* to o.-ooto it *'dlg®d 
fro© ©totoua 6^*!K^ (^v-S) to aaxtoocj 67 *i3;»vw02 ) • to roots* 
th® ©oltttor® eontent© flaotoatod fro© vlaimm 48.24# 4*0*5) 


to aaalawa *>o«362 4^0*3)* 




ageillfe of ®pro*»tl*m one rooting trial® in 
is osttiog® an® th® root cutting® oloarly Aetsouat: rat© 11® 


is otettn— « an® oi® not root won with auxin or 


other homtadl applications* m int®re»Uag point mat emerge 
from t h— into® tig atten© 1© that sprouting of leasWNi oee orro® 
ratn®r ©natty as® nearly ia 8714 ®ten ©at ting®# mi® indicates 
that fcruaifc catting® retoivod their apical Aowfna— » therefore* 
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SUCKER CAT AGORI, E5 

FIG- 8-1 THE AVERAGE GROWTH INCREMENT AND THE 
DRY MATTER PRODUCTION IN PLANTED ROOT SUCKERS 
OF A-PENDULA- 








tne cutting** fail m mt only In •* AM. tin* to 
root hot in dleplayliift oalluo*rf©**tttioa a» woll (Platt - 50)* 
«von with horaono application®* ;>inilar rooulto wore repo rM 
in ®%et« cuttings of nourly all the nonboro belong lag; to the 
i'uallles BortMirlAneoa©* Bl^i»al«i©onot isboaaooao* Srieooooo# 
MO^frc C - ' • - -t ’ - J -• ***•■ • < •"■* H *, -• .-.Jiaooao* lly ieueoa© tsd 
Profce^xuo of;.* *» »i ?'• .1- '-f a.ot ewer; ith ua: in 


mat rooting potential of a 

. 

r ©or* payoiolo^iool faotoro. 


I fL d 

* the taom important of wt&cn are tlmm &uiraotorlotloof> 

' ■ * nutrition**’^* and 

Aoatoiaioai mtWAim rovcal that » m$ to root 
Mp&Qlw posses* nultioerlate vauae talar •• ray o opening «i«setly 
in t © cortical region* sooting 1 dltlale in tliere o.'ccieo 
originate trim •■hie region* ©a the other handy in s iffieult to 
root »p«cle«> there exist© a continuous I'in© ol’ aolererwahyiia 
BurroumUog the vaeoular tissue# ihie ring »ay oorvo a® a 
bur: ter to the penetration of voter end to the eaergcneo of 

j jCta 

root initial© * fhe foraatloa of a sheath of liquified tissue 
causing a neohuaioal harrier is probably not the whole or even 
major ®mm of fat litre of rooting a® aaay plants do not fom 

47 

root initiate reality within auoh a ahooth • aeoocily, it 
has .itoo been shown that la aeaola oataosa * rooting did not 
take ptaoe ia spite of the fast that oaohiue wm active. Sho 
fait are of cutting* of thie apeoieo to r ot eouitfi not he 
ascribed to t jo eelorlfloatlon of pritiaty phloem# «® as auefc 
©heath was observed# bat warn probably doe to nutritional 
factors m» the cutting* wore found Oof iciest in eiarofc^ 0 * 

in the protest investigation it ©seise that 
entile© of . . #*»•. ,* ^^a.i ly deficient in reserve 

food notorial and due to this nutritional footer t«ey failed 
to esuibit rooting potential* the notlta of transplantation 




ft rvwoil© m&d often root won core reufiliy t 'am 

stator© wood* th lf» wa» notes. lay horticulturists before the 

1 26 

©oa©#f*t of juvenility hod beeoD# generally Moi yUd '* ©eesH&ly 
auxin© q<k* g«MV«U| ©tioulat© ih* rooting of eattinge 
suggesting tliat superior rooting of juvenile catting© aay bo 
dm© to a higher endogenous auxin content^**# However, presently, 
no it her Juveaility nor ©xe genua© application of samin restored, 
the reedlneoa to root in oat tings of A»© eadiila * Ideation! 
finding© with the cutting© of oilier ©pool©© difficult to root 
propose© m •xvlaaetloa hused m the do olio© in content of 
rooting oof ©e tore l 

thea auxin or other homo©© Is til© limiting factor 
it© ap. lieutioa mm It© in root iaiUnUoni at other %lm& 
Ubamm of other ©©oen&ial factors reader© horoone© 
who reason© for failure of A *? Mk&& oafctiag© to root art 
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dourly understood. the ayoteea involved seen* to fc# complex 
and reivuive the interpretation of a multiplicity of factor# • 
Short i® rsobono to believe tout here factor® othor than 
honsoneo or* Uniting* Shoo© oof actor® vhleh are «®o© ntlal ©ay 
include s garbob^/drate t macro® c) f general nitrogen supply* 
biotint t -lot iae. arginine# adoaAne# guanine# vitasin & and 
Sony other® not yet kaotm 2 ^ 3 * 


It ha® boon interpreted that cuttings or® 
generally deprived of their natural auxin source i$*£ •» the 
coleoptile tip) and are ale© accompanied by a ebook reaction 
entailing among other effects loss of activity of the 
nenbran* H* AS: it me $ end the application of hormone sorely 
©peed# up the recovery from shook*'*'* • iiettce# in 3 * sen&ula 
cuttings it also ttewm that ©hook reaction sight b@ ce ttrong 
that otogenous application of auxin or other bomoaea mm 
unable to reoorer and resume it® grovth* 


Positive tesultu of ..i» wndala ® ueker~pl ant at ion® 
trial hate an extra advantage in that they were tried without 
applying any root inducing substances and that there vm cant 
psrssat success* fhi# nsttisA of orooaaatina a. pjMula 
vogetattvsly ©eons# to be root moumlc m A practical* toad 
potential of renting in a ushers suggoot that there night ho 
either no harrier in the cortied region of the sucker or root 
initial* wort* reaUly prooont within tueeu 


fticeeeefiil ««tcaOi»hMat of auokere chie to 
tiielr «jooc. rooting reapoaae auggoat mother reasonable 
poealMlity that the aatritleaal factor *%ht hat* tho tipper 
in the initiation* She re-olta as dooimontoi in sude a*f 
provides oluo to Infer tho above argument cine© t'mm wo** on 
overall Iona ia the initial weight of seeker© after their 
plantation* ihi« lose night have ooeurred no© to the 
utilisation of stored food materials % the £ttaboli© 
prootMeo involved m both, oproutin* the aerial ehoots 
lioat probably ia initiating the root*. 
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a v i sc o m j 


HiUtifi 

i;0*&»3!Av5t Is u, nUtiaisoAplJdaary appro soli# 
it is fcanod oa th* prkmkplw ami dariwad 

from various pur® and applied flolde that aro umtt 
throughout tbo spectnus of taiowiod&o* ror§ot« ar® 
eanentlal tar fcuoan a&fwiwia and lapost vital impact ©a 
olJjsat®f soil sroaioa and floods* lomst is the 

&Ci'QMT* for soil fonutlioa «»a it ; ^vaorsto lifs^as 
•d&¥Oiiy* o# its byproduct* Xhoy sro rlgutly hoax* 
ooasldarod aa harth*® •ikaM&M l^lifiS* • 

^any ?»gw»»* hm® bsoo laun«h*d much 
attoatioa is fesing paid on too afforestation and 
roforestntlon of nods art as- of low fortuity* It is 
folt that thorn is m urgent aood to aoloot and aovolop# 
»om toonatoieally important foroct troo apanion that 
Bmy sarwiro waiter arid mt& sani^arl* oomUtioan of that 
sa^ion# yta# of hi traa is afl^aiaama oanttei^ ad^o«f* i 
A* loonlly fcaoitt as •ttililN It in th* »»t 

•■ - • ' .- ■' . V- .■ ■ : "■■ :; V ; .'■■■■: ' ■■ ■ ■ ■■■ ‘ ■■' ■- i'ijl;;-- ; ..."7 

a i* i U 7 ...X’,;,: «,i‘.xae,4 - 


ur@a© of iswdolkhand rollon. Me to the low viability 
of the oaols, the artilloinl regeneration of *&ardhai* 
1.0 very often a problea# Jinttirnl regeneration of this 
opseies ia the heavily graced arena %m all the nor® 
difficult* neaee It wm eoaelierei to develop mt : ® 
new and Improved ckilla toy laareaaiag the prod action 
tasti ©at-sfoliebaent of jit penaiila and also for raining 
the hoot allriooltarul technique and germination 
behaviour* 

u * d * 

9*2 (a) flgHli! II f 

dfeaaai 4© geographically situated between 

25*10*11 • 25*32*1 latitude and 7Q°t& § M ** 7Q®45*i 

\ 

longitude and Is about 275 n above ism.# Betwii# r«jbn| 
ana JaDinl or® the main rivers flowing within the tract* 
*be banka of thee® river* ere often flanked by forests* 
learly 6*4^ percent of the total geographical area of 
Mmmi 1 u under forest, loot of the tropical dry 
cleeiiuono foreet* of the region are dordaated by 
mifclgAiaif i ^fiMHa * 

9*2Cb) SmOH 4RB 6U«Al« 

2be soli ©f the region, which i» reoiatial 



In aatore t la generelly poor In nitrogen, low and 
miim in phosphate md aodia© to high ia potanluK. 
liner©! &*o&m are eoaprioed of quarts, feldepsr, 
bornfcleiirie, ehlorito and «dom* a® region is euttfeoted 
to stoop slopes, quick run-offs, erratic rainfall, 
periodl* dry spells ana unfavorable geology* its.© 
olic.ate is transitional batwsa the aaribte® typo of 
th* finot an© tropical continental dry type of the 
s®ot* ^vora^o annual rainfall 1© 936 m and tho mm 
mmmil tenperatur© is ^Gm3 0 43* 

BIO f I a IBfiiUloil 

has 1 © lirootly inrolwd In influencing 
th® Xoo&i forest regotation uhioh ho© teen degraded 
into scrub jungle© in set localities* intensive 
graaing by eat tie i beyond carrying osp unity) haa led 
to the iovoloiwoat of *©ri© condition® at &mm wit#®* 
i reqpeat j angle- fireo here resulted in the fmrasioa 
Of 8O£u0 exotic woods* 

M She flSBfAfloi 

S*i* ia) r U UUiHULH! 

waring phytcsoolologieal stadias a total 
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©I 39 tixj© apeeie® mod© thilr appearaaee in five of the 
format blotto® dualled* ait® ytim the muAme of tm& 
a?oaiii« ©courting la. the qaadruta mm * 
w-i.}* rt/Otaadpiir* (s»ii)» zi/^m&mpwtu. (9»ux)» 
10/si®rafa*l (iWV) and 46/:<ayoltfcer* (a-V)* fir® 
speeioa Of ths two® Xii*» MigyUMtetet 4ill 
i^IiAA4ttJfjdoo£^.iu BtittsjBsso a piaas and 
aEJ^Plti&l war® tftM® met emmm aaaocidasj 

°* POMttia in eaoh ©f the five forest blocks* 

fiermmt age distribution of the tm apecies in 

* 

tosanklaer 9 ® frequency elunee© indicate a he terogeseou© 
aotiup® of the tree oowaniti®© la eaeu of thee® forest® 
studied* 

teiwi was th® most thickly populated 
forest stand (4032/treee/he) and mm followed by 
Qhaisdpara (2480 tssss/he) » lanM^ara (2016 trees/hs) * 
*Nr»kto«r» (1932 tissa/tos) nod ^teravarl (1532 tnse/ha)* 
contriftitlsas made by a» aon&iila la each of these 
forests vere relatively very much higher taaa of the 
ssy otter epeeiee* It were nearly 49* 4?» 91, 6? t md 
56 mreent of the total dean! tie® la #•»!* a^JUI» 

i^is* usd respectively# eas ala© the most 


dosiaiat tre® epeolee preeent in e«ob of the five 
!er®»t sit©# with its m nearly of the following 
valuee s 122* lit, 124* 167 and 126 2 f»p«otlv«^t 
'Mimx mm the eosrea codominant tree in 

all the foreet blocks, ratio of ^ pandal* 

euggeet its contagious distribution la each of the 
five forest stands* 

la all 176 epeeles of ‘field layer* 
appear®!, in the quadrate during phytoeoeiologioal 
study of the ground vegetation* sit© wtee r® preeent at ion 
of the hcrtamooi species were 5t/i>-I* 39 /skXI* 
135/3-111, 32/a*if and 64/o*V# Twenty ©peolea wore 
throughout ewoa la oU the fire forest sites, However* 
i& all 90 epeeie® aero present exclusively in only 
©aeof the lire forest®, %Xm fit# wim liJeonee® of each 
speciei* were 6* 16* 62 * nil anil 6 respectively • The 
jrreeateg* distribution of the herbaceous ©pedes in 
ki^mklmr*® frequency e lee—e indicate that Majority 
of that were poorly dispersed as they masses in the 
froquftftip else# • a* 

2h* ground vegetation of iaaaan’u let bloek 
*ao the wet luxuriant and densely populated 4297 


plaate/&**) jtoi vao followed by .sayaMiera (155 plant©/ 
ti'i dhaudpur* (1o3 plante/cT), Bang mm (too plauto/ir) 
mA oiaravari {}') piante/n^}* fha moot dooiaiat qpeeles 
or thy groiim layers ver© different la each of the live 
oltoo* la &*I and a-Xl it vai jhiimla repoon with 
raasiaii® XV*® Hourly 38 end 22 roapootiTOly* a an* fa miMla * 

«»* *•** the coat 

donlaant spool®® in 8*1X2# 8*1? and o*? with ifi® nearly 
14* Ji and 27 respectively* 

9*3(b) <f A I * * U ff Mom 

boat of the ecological ayateia® of etatiatlool 
formulae give only m ilea of the ooapoeltion and 
quantitative structure of the ©omuaiiy under 
consideration* Unfortunately* « oyetess of analysis for 
detemlnlng the productive quality of a ape«lee or a 
forest ae a whole woe leaking till date* Benee* a ainple, 
genuine and reliable eoe-aathesiatloul nodal vim devised 
by the anther for deteraiaing the various level® of 
productive quality of tree#* both m& a specie©* and 
©olieotlvaly a® a forest* fhe nodal* which sever ape 
the deficiency la qualitative aeeevo&eato* hoc been 
tamed as f IAMBI kuM* and wu® fomull&ed j|| infra *» 


- am mm 


2 K 


i aae &t bmta m/-) of 

®wyy iMividualo of x 
©peel®© «bsnmsb©4* 

T i 1 ^ otal »»b®* 0* individuale 
©f tho x ©jnioImi a*i©®es«a* 

**• ▼**»«» arrivtd thmu^h this m&^oX mm 
^ Tmi ^ ia «a *»*•* ©i^t ditfmnt U mu of 
health or frodaotir© quolftf©a o® follows $ 

^ i Jixcol loot » 

^ 8 Very good, 

C* i t afy > 


A i buporfor# 

M i ftoo4» 
c ' 8 S&iiitaeteFjf, 


»♦ 


i poor, m4 


0 * Very foor. 


* U1Ura *» •****«• ttmUty oi* h**itfe of 
a ® tum ®* m **•*• 0aa a 1 ®© b© ©ofor^ijaod n infr^ * 

J.ati * baa V&km yf Planet « — 38 ... * * 


f i^mO 

*» y on* ® ar«§ various np^cim 
immm t ia tbs stand* 


fiaa®« «f saoh iaaivifa©! ©paaios 


,iis oseeeced, suggest that &*9£8&lAsk trees mm 
general ly p-^or la their average health la Bengalis feat 
were fair la their average quality ia root of too eitca 
vith «*»*-*» mines ef 0*01 1 (»* level), 0.035, 0.0-6, 

• .V.j eao 0.032 (all o* level) respectively, the 
ho® is ef their Jai--*sa*a vnlttee, the general etreugth of 
the iive foveet feiooia* were in the following iesoemiijsg 
sequence j£ xa£* i Bayaichera (0,03 I/O* level) > 

Ohea&pava (0.028/0* level) > otoravari (0.027/0* level) > 
I i a v manp ara (0.025/0 level) > hungaara (0.01 3/h* level). 

9*3. (e) r 1 a B- £ a B D L 1 f £ * 0 i X | 

a total of 512 flowering spool©® 
representing 536 g#a@m ami 85 faaillee shared in the 
preparation of the biological apeetrwa* Contribution of 
apeoiee in eaeh of the life t®m ®lmm& mm * 


fher ophyies 
Uhaanep hytee 
fheaeropfcytee 
teephytee 
Heoleryptophyte 


« 211 BP&* (41*2 *6) 

i tm spe * ( 25.0 i *) 

i 103 ope* (20*1 $} 

i 57 epe# (07*2 £) 

* 53 ope* (06*5 *) 


'Him the Maat&oa of mgeta&iea, oa the 
Imsie of l iHolo#ieal a§m%em* he soiled m 
•iheropfcytie* indioatiag hot end iry olinste of the 
fBttien * 


.ajorlty of tim mpmlm is the m% luiou 
■'>t, u‘o erect amutolB 146# 3 - 61*5 >} with their sod© of 
c ? Lftaeasiaatlffin through ©lad or mster (37 #5 * 

doelolegleally* a »^r*at masher of aaouale mm growing 
cither isolated (53*1 jl) or were f ©retag small patctoe* 
140* ft jt), whereas, meet of the perennial* were found 
|rewii^s in •Xo»l nMoointinan and t nor© fey foraia^ eitner 
op# a or close ooloaio®. 

4*3ki) m a S 2 I I C a f i 0 S 

at ratification of th© vegetation indicate 
that th© specie© present is eaeh of th© 5 

layer© of th® forest vegetation mm i 


aaer&eat or a layer i 
Middle or 1 layer s 
loner or c layer i 
Slinxfe or D layer « 
srouad or £ layer s 


Almost seao#, 
A» peadnl* 

danel* rsaea* 


*4*3* (a) 


hhiuiics 

fafeaoea© (including fapllienaoeae, 
SateiApiiiiaeeao ati iilMOMMUi*) was the moot doiainafcing 
f colly p r e se nt la th® area# It consisted of <j$ spools® 
covering 41 genera# Feaeeee was the second largest 


rally with 73 ap©oi 0 © eater 55 genera followed % 
aiiter^e-jo i40 ep©*)* Qypw?® mm (21 ©p®*) and 
saphorbieoeos (15 ©p®»)» Cyperae Mm the hlfgaet getter* 

©f the a*®© inspected* with m maxims*. of 10 epeeies* It 
waii followed tgr gaseia, Srngrosiii# laml laiigofera each 
with 3 species* The mototppie f sallies representing the 
ai*ea ware 2f to ©sabers, Pereas, the nosogeneric families 
mm to* The proportion of species* genera and the f ©allies 
belonging to the couoeoti end the dioot© wire n|t j ^iXM 1 
Monooete * Moot® 

opecie® « 1 t 3*33 

0 CAer® a 1 1 4*01 

£ ©Kills* a I i 16 
mmvu i ipeeie® 

Xh# whole o£ red la * t i 7 

She Upper Osngefcio Plata® « 1 i 2*2 

t he preseat study « t » 1*52 

Thl© Mice the snail proportion of ©peel®© to 

tfe® an«fe®r of genera la the area* It also eeaf&ns© to the 
general wile that within the mama floarsl region* the 
©©oiler the flora* the ©s ail er the geese i species ratios. ■ 

3*3* Cf I 1 4 ) I I if I0SII 16if Ulg 

iirtok© in the pattern of variation were ^ tic©;.: 


kgr rooegnln lag two different kind® of #*S®|gIa2A 
dlfferaseoo in the appooraoee of # da»ifeiisi* especially 
in tii# oi«# mA the Qmctmm of the spool#®* It 1© 
pmmmmti that the## pheaotypi© plasticity sore actually 
one sort of adaptations la response to particular need 
or the utility and mm certainly associated idth sen# 
ecological factors# a t r e wonilon e preoeiire of gracing and 
browsing forced to appear as &M&ll i*®*t very 

such red###* la its height* spreading all along th# 
ground and uppsurlng Ilk# a grsoa carpet during and after 
rains* whore as, the «wwiiv«i ladioorteiaat® and illegal 
cutting of the forest trees, particularly •iardtol* by the 
local villager©* compelled a»n #aiiils to adapt itself m 
iMxsk k*&** *»ohy dr spiny and arsed in Its appearance* 
both these fen# useusod a thorny senblne# probably a 
device for protection against the struggle for #slst#a##» 

%4 SEED C84840mUUH 

IS seed testing* physical and the biological 
ehoraotaria tics of a seed-lot are measured to uosees the 
value of t bo lot* Ih**e toot# help la firing the quality 

'end other ei sruet nmlm cf v cv. . sdity ..a ,*r© t&oo 

of gnat merit to the soodosan ^ or the nmmmw mm* 


Hill; t u a t 
'2h® purity test la usually to first teat 
to be peri ©rased m it pmrMm pure seeds far otlies* tests* 
'the seed mmpXv* of si, different lsealltiee oo a talJMd 
varying amount of seed uni nocfc-oeed eotpossnts* Sfie 
highest proportion of tie seed ©otaponent ves recorded in 
CiiaMpurn eeod-lnts (88 jtyfottosed by flsyutor* (76 *} 
aaa Baagaea (6y ji) e apples* whe;ret*e r the highest 
proportion of tbs n on-s e e d oaepeaent mm observed in 
©in.ysf*rl seed esmplee (50 4) follows by <fto«r (40 ,%) 
and Immmpwm 05 ?S) seed lot®. u» seed component wm 
wmpriwm of t&e f ©3 loving oonetitueaU i 
4* • Piece* of broken, seeds* 

B* «* Insect (Israeli needs* 

Q* - Atoraaally shaped seeds* 

B* m shriveled sad oratod seeds. Ami 
£• - and pure Mods* 

whereas* to ana-uesd o ospea o a t was iaad« up 
of to© following ooaatiiueate i 

4ik* - Inflorescence axis. 

M* ** draasttss* t*%e* tom t»fe^ » 

Q. - »ry smi frsuh loaves* 
a* ** lasts* galls* sat 

n# ** o#ed or aoed-iik* strueturee of otlnr 
opeoles. 
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CJ©ll@otlv© composition of pur# 

a ** da ^ a 1@ t <tf \oMttla wm about 5© A fej 
dhaadpiira Hock contained nXativel; higher poroont®^® 
ef ?un eeecis (?? followed b; Sfayakhora (62 ?s) f 
%mmm 45? i'4}» Lamoi^ur# (54 «?harar (48 A) ma 
HMmrmri {37 A) to jgMUis^« 

9*4* ib} 4 it 4 5 W IS I 0 M 2 m. 3 D y US 

mmrnm w»i«h% of e#@st 

*** olighiiy aboTo b ag» . owovoXf th® wi ( jbt fang©*! 

Minifflu# I Big to siaxlBian I? ag or bos*# depending opon 
tJs ® si#® «xtd tb® voliiK#* toi® Variation aignt h*v« ^lao 
h»#a #ff##t#d da® to th# diffovonooi to aolutur® ooatont# 
ani ta# proportion of moJ tolling® to torn ©f atorod 
mmrm food notarial® and to# mktr#o lt»«lf * Simtomt of 
o##4e par graa tot of *to*dhai* ranged in tootvoon f30 to 
W 4#p#adiag upon ttHv individaal wvl^hte* ym variation 
in aatabor da® t® iiitormmm in ale® @m tbo wiighi of 
th# oo«d# oould to® iuw®l£tti®<i to ih® result ©f iab#r®nt 
g®n®tl© d if f oraxi®®®! oltaatio and other condition© q*t‘© T* 
which tii# o##dii aatasoA# 

ttuaulntiv® «vm*© volm of n.p«Mfila 


©•«d waft 0»t7 oo and it oooiitoOoi fawn 9«0! oe to 0*58 



s© iii uiffon&t oitos* Volui6 of ostd mi directly 
proportional to its sis® and the thlehass m» averag© 

, breadth and the thi©ta®ss ©f gsesi in heaps©, 
iota ioi?# l 6*4 am (2*8 mi ** 8*6 m&)$ 4*9 r® l2*3 km 
" 7*2 im), and 1*7 ©a (0*7 m « 2*5 m) roepootlvoly* 
y&lmB provided within parenthesis are minima an© the 
Kiaxism range© of the said par teeter* ©lee* index 
fluctuated from 7 w* to 61 m 2 § whereas, the 
*h«pe"»laA#x varied frm 1 to 1*8 &*£*, ©e©de ©f 
•dardhai* were generally essl! In slat and set* marly 
square to *«aievfhat rectangular in their shape* 

9*4* (e) 10 l 8 S 8 Mg cuitaify 

**• fresh seeds of A« MBisls contained 

13*4 $ of esoisture eeatoato^ssl^t stiiOh ©waited in 
between 9 ^ to 19 % depending upon the level of need 
maturity* iardliai seeds generally isbibed nearly equal 
d»®o»t of water by their weight to besom# fully torpid 
in order to initiate the proses# of germination* fhie 
roauireiaeat wao fulfilled after 48 hours ©£ continuous 
soaring of seeds at room temperature* 

9*4*U) UiBUtU 

4 *apid estimation of touMXity suggest that 
living varied in o n siti re, srd is eitss* 


ia bioobemcML ©tataiug the eeede exhlbitoa iy & 
viability, -®mmr 9 the nu&ber of Uv« ©©©as rocked 
frrr. 4,^> to 21 /» depending upon the ©ub**ttim of the 
tortile eeede, rroauctiott of unfertile eeedo oec^o to 
the aejor factor, which could tee held moponoilAe for 
poor percentage of cerala&ttoa in ^u pondala . Unfertile 
isoeds night be produced aw to the exooeole© ©eed 
abortions ana probably were dec the result of failure in 
fertilisations, jg& regie, both, olimatie and the biotic 
factors plsjr equally isportent role© la seriously 
affecting the developatffltai proceeoea of a, oeMula eteda* 

IB8U 0 1MKZIAI1OI 
s«el gesniiurtioa ie a sell prograaaed 
proeeeo controlled by both* the internal cad the external 
feotom, the experiment© designed to study the 
geaalaatloa teoharlou? of oeedo as influenced 

u^ier various pre-treatments of the seeds were fafr^ * 
U)* Effect ®£ substratum C^eirldisfc 4 

Surety bed), 

ill), iBtltttLfle period, 

(ill)# Xftjr end wet heat p*e-tseatm*»t§ 

iif)* lief eater treateeat, 

We light eeadltleast 


ivi)* sulphuric ussii pr&~tr%i»%M 9 n* 9 

4 Til)* Qrovth hnr&oaos, 

ivili) . AXX»lop»tigr« 

Cix)# o#«d weight ani seed situs, anti 

i*)« Potting a®4ia# 

ft i t ii V I W i «» 0 & it !tf y n 

tittAii-iattULOA of »»*u 0a-iialfa> ©eei® &*as 

relatively »«*• in iiaod with two legoro of 

blotters uj QOwpur«4 to tiint of on top of too misoi 
ftoroo*^ belli* *3u§ ^erniu*&tJLoii poroaniswpit .. the 
@mx\,umB %im varies ^ && WSM tholr sites of 
©olleafcios, with aJLulama t >4 to ssisim H > nod dmauis 
2 ioye to a n a Im ma Q i*y« roopoativeljr* Ynrl&tloa in tl» 
isoioturt oonttatu, water holding eapuoity «#4 the relative 
turgl^ity of tas toedo were tanlnly responsible for tfe* 
olfforonoon ah the goarndja^tloa p*rc€atdtj,ti sal tbo 
«ir»«BM tiiao* 

9*5 *(b) miBIfICB 

a ooisparativili better r*«pona« @£ 

genaaotioa la soaM s**t# i*> * vuy chert duration of 

***• *»* ***• **» or M0.$£m* *mwQm* in onipfewrio 
acid toMfcwato firmly Indicate* that in m -j* 


fen# d&nsanoy t ii present* vn not itipocsd at all its ■ 
uoeti Q®ut» ;ovever» the ©eede lore sensitive to botfi* 

*' m eoi*ture aad the fcofcperaitii*®* fhe soaking of umM 
fc^radualiy inereseed tiso germinat don with 

suheettnent increase in both* the temperature ana the 
uuratlon of soaking* whereae* soaking of the seed® at lot# 
temperature ^5* a) gradually rieereaeei the tpralaatloa 
with progress!?® it&mm® la the duration of #©a*dUtg# 
it to pr®&uaed that Imbibition of seed® tri^ered sae# 
particular motabeXie o^iuinuo that tret fnrtfeuKr amplified 
% the tempest are* a ma$mm ef 16*18 £ iuwta&e ia the 
ruination we® ptwnived in the need® sooted at 35° a 
temp* for a ©XMaana period of 24 hoar® in relation to the 
gemination obtained under ooatrol* 

oimilariy, too result® of 4** (uaeouked) am 

yet C aoeiked) heat <40° a) pare»treatfnnt reaertei a 
■•tfh*®* ©f 41*46 jt germination profit over eontroX in 
the soaked good® incubated for a daps# share®®* 36*39 jl 
germination gala was noticed in relation to control in 
the tinooiifcea weed® incubated for f uope» *’hie speeifiee 
tkat t.be soothed temperature o:iouM he siren »rc <*v 
consideration for obtaining a good amount of heath®* 
oeedllhgs* 


In hot water treatment a noxious of 24*39 , 
enhancement la t to® gerx&autioa tree dooitnented in the a&m 
treats at 90 ® Q temp* for a period of to minutes a® 
regard® the jtndaatiea attained in the seed® a» l©r 
control* fw&tnents oelov and or beyond t hie temperature 
proposed m deoreaee la the gemination percent^ 
regaril*®® of the duration of the treatment* 

fho experiment conducted to ofeutrv® th® 
effect® of light conditions on the gemination behaviour 
of seeds revealed that no exposure of seed® to 

the continuous light or to the @®*#lef® durfcnesa 
relatively mitigated the gemination pereootug®. 

Increase in ijorniaatioa veto recorded in diffused light 
eoadxtiene* this supported the field obeervation in that 
thorn m& co as iler ably Increased nenber of seedling# of 
’murdhul* in tat shaded area aider vegetal cover* 

i r everb a ble and the best response of 
gemination (92*5 j* bounce over control) wm re ji stored 
in toe oeode soaked in 1000 ppa/i£* folio ted by §00 
ppa/JM site a 40 * increase in relation to the control* 
*® ^oreuse «r the 4 «#©re»e 4 a the gemination percentage 
ia re®po*t to ether ±;ro*rt*i heraonee 3^4*, ladoie acetic 
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acid, Inhole propionic acid, kinetin, Maleic Eydrasio a 
and Coumarin were not of much significance except an 
increase of yj .71 ;» germination in the seeds, uookeu in 

50 ppm/o-n. 

Leachates of acacia catechu , acacia nilotioa 
and hru, rostls eillnris were negative allelochemics , 
whereas, the leachates of ... p enguin (self eompati oilrcy) 
hate a ...oao ip erma , x.oloptelia irrfc e. ,rif olia and nungia 
repons were positive all e loon emi ca « ..owever , the rest 3 -«-> 
attained were not of much uelight that can be engrave c * 

hue results of seen polymorphism indicate 
that the medium sised seeds of a.p endula were hignly 
viaole as coup area to the low viability in large an. 
small siseci seeus* uegarding weight, viability was 
highest in the neavy weighted seeds in a decreasing 
sequence . 

If feet s of four different potting media 

sand, red soil, black soil and peat, on the custom of 
x>..'p ex.dulu ueeu germination guides that the pure annu as 
u medium was pest suited for germination followed 
red soil, lilac a soil and the peat when used as a medium 
displayed pour germination. 
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0 - ^ W ^ M *iii* 0 *|**jl 0 *» 
imm’M ar® oot&glex «dreiroi»ijti8 in which the 
sealing growth of it© oonatlt m®«t species »«y to 
li&ltsu &y 44 large sa&ber of factors both, enwira tgmu %®l3L 
wuu |»h|oiologiMl* In ordij 1 to under*# to*ui the affect# 
of mm® Smtorm m the growth behorlettr of „A» pon»ula 
seedling©, the fellowiag; experiiaests mm conducted far 
tsolte rente period $ 

tl)* inorganic fertiliser®, 

42) » Growth &orm»& $ 

13 )* seed pelyso*te*u» 

44)* eon stKipeeitioniif end 
(I)* Planting density, 

fbo «w*reg* Jsegtli of roots fens**, rasped 
irons a Uinta#® of t*82 on in the seedlings obt aine d 
throng light uslghttd • large sised seeds to S JBaarliaiiip 
of §4*aa « is tte seedlings grows with a dose of 
j^hesfdiorus «* 20 *j/ha» Sisterly, the g| 

too Is also fluctuated with tbelr Seagtsiio fro® a iafs3ea«a 
of 9#i492 g to i maiimm of 3*6134 g in the same jy^ 

&*P£& reupecUte treateests# 

** Beninas mS tbs elite averages of (*)« 
Cb)- the total length. of seseadssy roots 


P*® wm ii» the a«@<*l iage eeeillateti to maA £m ia 
beteeea i&)*» HD**- la a soil opposition of pare turn* 
oa-i 1D*4 ia lidt weighted • largo oUmnI aenoij end 
i*)- *>6*® <w ia fcota# the i»fcc®phom*» + Potassium - meuh 
■dO i$/hm dae oii sorely la eani, and 12.6 ok ia light 
weight** - large ®tmd m®&» respectively# 

the mmimm ma& the aiatena average 
pno toeyathett o area of leave© prodaeed If a seedling* 
roohee free 170*2 w i: ia 300 pm /II graying® to 29*0 « 2 
ia soil eeapesitiea of pare peat* The acverogt dry weight 
of the leaves varied froa 1*2146 g ia 500 ppe/iiS to 
0*3093 g ia light weighted - saukll mined seeds* 

flie mxiMmm md the alalma average lengths 
of the shoot® produced tgr a needling roused f rcsa 40*70 
«* ia 500 pjn/XBA oprayiage to i#2S «b ia light weighted - 
large ®l®fi need®* whore am* the k^rnee of sheets rooked 
ism 1*3352 g la 500 ppo/hii trestaeats to 0*3163 g ia 
the coil slater# ooatoialag pore peat* 

She average total length of the ^a gnail* 
seedling# aeoyea £wm a sagto a ii of 100*36 « ia 500 
to a aiaicoa ef 16*10 m ia light weighted » 
large »4 m I aeode* fie mn^i dear natter produotleos 





trm a mmZmm of 5*0564 g %© a tatotoua of 
% * 07 ..:0 a to the m £ Up£g treatoente * 

**» •fcoot - root length rotloiB of 

®*toltog» qu&imniA trm o aa ximan of I *0573 
In light weighted largo a lead uooda to a minimus of 
°* 3 ‘ in a *011 ooupoeition of sol© e^ad. The 0/4 ratio 
of dry weight® vibrato* fro© a xswtous of W0699 to & 
soil mixture of peat ato blaok ©oil to 3 * f ratio % 
voluao feo a alatoua of 0*2474 la Phosphorus • 40 
irsatesnts* 


f*7 i»ul*H8UM 

tHi onto*# of Hie studies in iitoatifying* 
toasting* and unusrsteadtog too atfoeterml wrpbotoggf of 
A« 3 UU& 0 & *oe* eoeksra were that in nature the •eotos* 
were very ©esaoa to this tree* the meteor generated 
pl*te were to for* of onto* act* were atonodmit espeoiaUj 
to the open forests • thee * Mine were able to are * opto 
the aortal height of parent tree oepexiuleg upon the 
©ntorual eltootie ami Mott# eoruittons* 

on m average, toe oeekor pleat® 

per r stoat tree were ootperstivoly more to. the tree* 
present on »tops# then toot of the tree* an top os* 


. 3 WSBBi 
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Ob slope©, tre«a mm found to pmmm 

%M oop rsity of epreutlng nucleari* very early In tlioir 
lifa even ohen they mre quite young* where :i0, oh fens® 

It tm re generally the aero mat tired trees thidfe 
•xhlfe&ted sprouting of auelcere, Usually tho areker 
producing parent tree® were comparatively of Xnaaer 
height on elopes. 

Optimm ^iremiQtmmm of the parent root®, 
enable of ep routing Haekers# mmm to fee in Hie mage 
of 0 e» to t§ on* domally, the euakere sprouted fro® 
the horisoatal root eyet®® of the parent tree® o:r* or 
® lightly below the soil furfcios* heotr* of ‘ iartihai* 
tree® were few&tf to fora uaveelatloss* shoee c*»®el®tloa®, 
as 'kcet-grafta*, ***r® observed In between, the 
root tranoiie® of the sums parent tree, a® a® in 
between two or sore individuals of the asas speelea* 

9#S> i I i V J 0# i! U * *i tklASRIIfl 

propagation technique® t*m m vital 
tool In tree tapreveae nt programmes* different 
teiivicui sural techniques wave ottempted on and 

t » royalty dtaeueeed* Of particular premise we® the 
propftgatiea through rest - sucker pleat ettetwe* -a«e nulla 
tried nere i 
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i1)« Bri^oh cutting, 

<*)• matting®, anti 

%5)* Most - suotear pXmtaMLotui* 

apr outing of iomvott oocurml ^enoruily in nil 
tfe® categories* of sroitab cutting* u£ «.* n enduia . 
lrr®«p®atlv® of tie lx* eg© and toMMMial &*%•*» ®t® 
ladling coatrol* 3©*®*®r, th®t® ©©routed l®«r«u 
aStfCiSOetl abmplljf tfltfaifi tVO odfitet ©f tfef plantation* 
..a,n» of tii* bran on w®r* *tol« sis;;t@** to initiate 

rooting© or to fora ©alia® opto & aonth© after their 
9loitatiOBS» SWcjoaoiii* ao^UaaUoa of hormone© **r* 

.also fount to be u falloro in inducing rooting** 

Planting of root cutting* neither ©prouted tfc® 
shoots nor inxtiatml id* rooting© up to n:dc sumthe even 
u»a®r taros aiff***at pouitioo® of their planting yr ± - 
Ysrti®*!, ourr®© .and horlBontul* 

Plating of 13 - 15 oaj long root auciar® of 
A«T>na*l»la 4«rw found tc b® u fruitful oethed. for 
vog9t-<t£®*ly propagating ih® spcoloa* ©*Ui ailriculturul 
netted of artificial regeneration ©©©no to >*» tin* stoat 
ecsnsnionl of ©teh practical utility* 2!*® ;1 jat@*s 
suttem *«t*biiateA tteoial?*® nit* too® «** to ttelv v#r^ 


ro3tt«s& wn ^4 1> vnt ^l^jLa^ a&* re-at 

ly.xUteiag hort*ore« m tiiot. 


* «»** 
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1* *buHDiU»ub#ft#*# f ooafl'*#!* and #*■<.# 1975* iffoot of 

gifetwrollto a© id* l"alM wad •oorifieatloii ©a 
goxfttoatlOTi of eooio ©f ^%®oi 

Ji* 4&>.Sli2** 10(1 & i) * 12 * 19* 

- • Afridi, 1^ #.»*. # ** # w* # if tijpol'JMIjr #*#£«•## u>©0 * «u*y&# 1 9ts j # 

if foot of ta*«l Utro^ia t*d pfeoaphorae on growth nod 
nielli of a aaol * i* laflliB io.t # ^£S«t 
060 4 4> l 234 - 236# 

3* afrltlil* «£•»#£•• a aoluti&fa *&•*•, ofwu© *H* # wtaliiUi^ ant 

lf«mii|ku« 1333# If foot of litrogoai xmapimrm m& 

©a tko growth wad yield of fe&aol t fooniculaa i 

mU«I» M1U*)* in* iifti* 1*£6*» * 1 63 - 73* 

4# .^arkwr, .'* J* and 2at®Ja#i**C* 1>63* Btotoo on tho flora ©f 

g*oottr Swalior (Madhya. prodffA)# *[# YHaai t Uitiir ## 

9 s 1 17 «* 13 * 

dgarkMV .>•&• *ad Xntoja*©#®# 1369 w* itiooa to tho flora of 
groator Ovolior*##?# laxt £g£» f t t 3? • 92# 

6# /igj&rtralyB* If 34 • Iff tot© of ohomiowl roplealaluoonts of oa«4« 

of iilfiMC-iaf iMaa ®**W •» oahooqueat plant vigour* 

4* UMtM 3ot#o*f.>o» # 63 l 244 • 246# 

7. w;arwal#JU*# 1973# 3jrMt ▼asfotloo of I MiiiftMi p oafofl* wad 
,*♦ loUioHa * JjjHm lor#* ffu) i >Jf* 

S« .^arvaly £*K« and X.**imrttt#C. tfOO* atydloo on ooelo^y a;4 

ollvioo of MBMtalk !%«»« la # mtroao la 
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